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OFFICERS OF THE STATE BOARD OF AGRICULTURE. 


President—A. T. Nelson, Lebanon. 
Vice-President—W. C. Hutchison, Jamesport. 
Secretary—T. C. Wilson, Columbia. 

Assistant Secretary—W. L. Nelson, Columbia. 
Institute Director—S. M. Jordan, Columbia. 
Treasurer—W. A. Bright, Columbia. 

State Veterinarian—Dr. D. F. Luckey, Columbia. 
State Highway Engineer—Curtis Hill, Columbia. 
Deputy State Highway Engineer—F. J. Kersting. 
State Apiary Inspector—M. E. Darby, Springfield. 


EXECUTIVE COMMITTEE. 


A. T. Nelson, Lebanon. W. C. Hutchison, Jamesport. 
F. B. Mumford, Columbia. W. A. Dallmeyer, Jefferson City. 


J. W. Boles, Auxvasse. 


EX-OFFICIO MEMBERS. 


Governor of Missouri, Herbert S. Hadley. Superintendent of Schools, H. A. Gass. 
Dean Agricultural College, F. B. Mumford. 


CORPORATE MEMBERS. 
(Term expires July 20, 1910.) 


Cong. 
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OFFICERS OF STATE FAIR DIRECTORY. 


President—R. A. Young, Alton. 


Vice-President—W. A. Dallmeyer, Jefferson City. 


Secretary—John T. Stinson, Sedalia. 


Treasurer—C. W. McAninch, Sedalia. 


EXECUTIVE COMMITTEE STATE FAIR DIRECTORY. 


Norman J. Colman, St. Louis. A. T. Nelson, Lebanon. 
W. R. Wilkinson, St. Louis. N. 
R. A. Young, Alton. K. 
A. M. Thompson, Nashua. W. 


STATE VETERINARIAN AND DEPUTIES. 


D. F. Luckey, State Veterinarian...... 


Horace Bradley, Deputy State ean, 
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E. M. Hendy, Deputy State Veterinarian................ 
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J. E. King, Deputy State Veterinarian. 
C. N. Scott, Deputy State Feces 


A. J. Hammerstein, Deputy State Wetedcanit 
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H. Gentry, Sedalia. 
{. Swink, Farmington. 
A. Dallmeyer, 


Jefferson City. 


.Columbia 

. Windsor 
. Memphis 
. Joplin 
Hamilton 
. Perryville 
. Nevada 
_Charleston 
. Boonville 


Jefferson City 


Springfield 
.Grant City 
_ Kansas City 
. Kirksville 
. Fayette 
. Hannibal 
.Shelbina 
. Richmond 
. Trenton 
Columbia 
Odessa 
Sedalia 
. Maryville 
Marshall 
. Morrisville 
St. Joseph 
. Kansas City 


..Mound City 


.St. Louis 


ASSOCIATE ORGANIZATIONS. 


IMPROVED LIVE STOCK BREEDERS’ ASSOCIATION. 
‘“‘Missouri Bred—Standard Everywhere.” 

President—N. H. Gentry, Sedalia. 
Vice-President—Hugh Whiteford, Guilford. 
Vice-President—Paul Culver, Plattsburg. 
Vice-President—R. M. Brown, Carrollton. 
Vice-President—John R. Potts, Mexico. 
Vice-President—Dr. G. M. Laughlin, Kirksville. 
Secretary-Treasurer—Geo. B. Ellis, Columbia. 


MISSOURI CORN GROWERS’ ASSOCIATION. 
“MISSOURI CORN. 


Increase the yield, 
Improve the quality.” 


President—F. H. Crowell, Butler. 

Vice-President—O. J. White, Fairfax. 

District Vice-President—W. H. Brown, Clarksville. 
District Vice-President—Christ Ohlendorf, Boonville. 
District Vice-President—J. E. Thompson, Butler. 
District Vice-President—M. McCauley, Doniphan. 
Secretary-Treasurer, C. B. Hutchison, Columbia. 


MISSOURI STATE DAIRY ASSOCIATION. 


President—P. P. Lewis, Crescent. 

Ist Vice-President—A. J. McDowell, Seymour. 
2nd Vice-President—Rudolph Miller, Macon. 
Secretary—Thos. Speed Mosby, Jefferson City. 
Treasurer—I. T. Van Note, Columbia. 


MISSOURI JERSEY BREEDERS’ ASSOCIATION. 


President—R. F. Tesson, Clayton. 
Vice-President—E. H. Nortoni, New Cambria. 
Secretary-Treasurer—F, L. Austin, Columbia. 


MISSOURI DRAFT HORSE BREEDERS’ ASSOCIATION 


President—J. F. Roelofson, Maryville. 

Vice-President—J. L. Thompson, Guilford. 

Secretary-Treasurer—E. A. Trowbridge, Columbia. 
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MISSOURI SWINE GROWERS’ AND BREEDERS’ ASSOCIATION. 


President—G. M. Laughlin, Kirksville. _ 
Vice-President—C. B. Adams, Grandview. 
Vice-President—W. S. Cotton, Smithton. 
Secretary—C. A. Willson, Columbia. 
Treasurer—W. E. Bradford, Columbia. 


MISSOURI SADDLE HORSE BREEDERS’ ASSOCIATION. 


President—Dr. R. E. Graham, Columbia. 
Secretary—Rufus Jackson, Mexico. 


MISSOURI SHEEP BREEDERS’ ASSOCIATION. 


President—S. H. Groves, Tipton. 
Vice-President— Wm. Sweeney, Chilhowee. 
Secretary-Treasurer—M. V. Carroll, Sedalia. 


DIRECTORS. 
Arch T. Grimes, Greenwood. J. W. Elliott, Polo. 
John A. Rankin, Tarkio. S. C. Haseltine, Springfield. 
Harry Nance, Pattonsburg. D. Lee Shawhan, Lee’s Summit. 


MISSOURI HIGHWAY ENGINEERS’ ASSOCIATION. 


President—D. M. Scivally, Cape Girardeau. 
Vice-President—John M. Rhodes, Richmond. 
Secretary—Curtis Hill, Columbia. 
Treasurer—P. 8. Quinn, Columbia. 


MISSOURI HOME MAKERS’ CONFERENCE. 


President—Mrs. N. H. Gentry, Sedalia. 
Vice-President—Dr. Edna D. Day, Columbia. 
Secretary—Mrs. Ivy Harner Selvidge, Columbia. 
Treasurer—Miss Alice Kinney, New Franklin. 
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LETTER OF TRANSMITTAL. 


State Board of Agriculture, Office of the Secretary, / 
Columbia, Mo., February 12, 1910. 3 


To Honorable Herbert S. Hadley, Governor of Missouri: 


- Sir—I have the honor to transmit to you a report of the work of the 
State Board of Agriculture for the year 1909, including the work of the 
State Veterinarian, State Highway Engineer, and State Apiary In- 
spector. 

Very respectfully, 


Gro. B. Evuis, Secretary. 
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A FINAL WORD 


It has been the custom of this office to collect the material for the 
Secretary’s Annual Report after the annual meeting, which is held in 
December. This year, owing to my retirement on March Ist, it is prac- 
tically impossible to complete the report by that time. I have up to this 
date prepared the official part of the report with some other matter, in- 
eluding reprints from the monthly bulletins, and have left the work to 
be finished by my assistant, Hon. W. lL. Nelson, who has very kindly 
consented to finish the copy and read the proof. 

In retiring from the office I wish to acknowledge the loyalty and 
valuable support I have received from the members of the Board, from 
Assistant Secretary Nelson, State Highway Engineer Curtis Hill, State 
Veterinarian Dr. D. F. Luckey, and the chief stenographer, Miss J. B. 
Rector, as well as every member of the faculty of the Agricultural Col- 
lege. 

To my successor I extend my hearty wish that he may be able to im- 
prove greatly on my work to the end that Missouri may become the 
greatest agricultural State in the Union. 

To the farmers of the State who have taken such deep interest in 
the work of the office, I return my grateful acknowledgments. 

Gro. B. ELLIs, 
Secretary. 
Columbia, Missouri, February 12, 1910. 
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ANNUAL MEETING. 


MINUTES OF PROCEEDINGS. 
De ca enor eae aes ara 

The Board met on the above date in 45th annual session. The 
meeting was called to order by Vice-President A. T. Nelson. Roll-call 
showed the following members present: Messrs. Gass and Mumford, 
ex-officio; Messrs. Newlon, Sly, Gentry, Dallmeyer, Boles, Wilkinson, 
Hutchison, Thompson, Young and Nelson. 

The reading of the minutes of the last annual meeting was, upon 
motion of Mr. Wilkinson, dispensed with, and the minutes were approved 
as printed in the 41st annual report. 

The Secretary read the minutes of called session held on August 4, 
and upon motion of Mr. Greensfelder the minutes were adopted as 
recorded. 

The next order was the reading of the Secretary’s report. Mr. 
Greensfelder moved that the report be received and approved and or- 
dered printed in the 42d annual report. Motion prevailed. 

The State Veterinarian read his report, and upon motion of Mr. 
Newlon, the report was approved and ordered printed. Mr. Smith 
moved that a committee of four be appointed to draft quarantine regu- 
lations with reference to importation of cattle. Motion prevailed. The 
President appointed Messrs. Gentry, Smith, Dallmeyer and Dr. Luckey 
on the committee. 

The State Highway Engineer, Mr. Curtis Hill, submitted the re- 
port of his department for the year, and upon motion of Mr. Gass, 
the report was received and ordered printed. 

Mr. M. E. Darby, Apiary Inspector, made a verbal report and 
asked leave to submit written report later, which request was granted. 

Dr. W. P. Cutler, State Dairy Commissioner, made verbal report, 
and was granted permission to file a report for printing. 
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ELECTION OF OFFICERS. 


The next order of business was the election of officers. Mr. Wil- 
kinson put in nomination Mr. A. T. Nelson for President. Upon mo- 
tion of Mr. Young, the rules were suspended and Mr. Nelson was unani- 
mously elected President by acclamation. 

Mr. Greensfelder put in nomination for Vice-President Mr. W. C. 
Hutchison. Upon motion of Mr. Gentry, the rules were suspended and 
Mr. Hutchison was elected Vice-President by acclamation. 

Mr. Greensfelder nominated Geo. (B. Ellis for Seeretary. Upon 
motion of Mr. Young, the rules were suspended and Mr. Ellis was de- 
clared elected by acclamation. Mr. Ellis accepted the election, but 
tendered his resignation to take effect March first. Mr. Greensfelder 
moved to accept Mr. Ellis’ resignation. Motion prevailed. Dean Mum- 
ford moved that the chair appoint a committee to draft resolutions ex- 
pressing the feelings of the Board on the retirement of the Secretary. 
Motion prevailed, and the President appointed the following committee : 
Dean Mumford and Messrs. Greensfelder and Gass. 

Mr. Wilkinson moved to suspend the rules and elect for Assistant 
Secretary, Mr. W. L. Nelson. Motion prevailed. 

Mr. Gentry moved to suspend the rules and elect by acclamation, 
W. A. Bright for Treasurer. Carried. 

Mr. Wilkinson moved that the President, Vice-President and Dean, 
compose three members of the executive committee. Upon motion, 
Messrs. Dallmeyer and Boles were added to the committee. 

Mr. Gentry moved to take up the election of a Secretary. Motion 
earried. Mr. Gentry nominated Mr. T. C. Wilson of St. Louis City. 
Mr. Smith put in nomination Mr. 8S. M. Jordan. <A ballot was taken 
which resulted in ten votes for Mr. Wilson and four for Mr. Jordan. 
Mr. Boles moved to make the election unanimous. Motion earried. 


REPORT OF AUDITING COMMITTEE. 


The Auditing Committee reported as follows: 

To the Board of Agriculture: We, the undersigned members of 
the committee appointed by the President to examine the financial state- 
ments of the Secretary and Treasurer, and to inspect the warrants 
drawn by the executive committee, have examined the same and find 
that the books of the Secretary agree with the financial statement sub- 
mitted, and the same agrees with the report of the Treasurer of the 
Board. 

The following warrants which had been issued at the last annual 
statement, but had not been presented for payment, we find have since 
been paid: 
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FARMERS’ INSTITUTE FUND. 


ING AUD Olea: seserieye eres ectentt rn ayes ots eet acs pd 5) 
NOs CEO 27 ter Nae ecko ate ti EMT ES ek NS 2.00 
NORA Daea eerste ciel oe eee ee ot ete 96.54 
iad 0 ba oe ares ee ON ea i Re Ca mara Ce 20.66 
IN GeO DS more, eo Rater aoa et Rian Se EAGER Te 30.00 


The following warrants, for which corresponding vouchers are on 
file with the Secretary, have not been presented to the Treasurer for 
payment: 

EXPENSE OF MEMBERS FUND. 


IN GrReAS Oberee septic Pont eae ge eet ae Sal aoa eae $8.50 


OFFICE EXPENSE FUND. 


INOS Oise a Seid ett te ane ara yn Mens aren a AGL ES 


STATE VETERINARY FUND. 


INOS 2303s vay Acres aie SL acos mate Ss fee PO IROO 
INO IZ OA ahi. pray euaerarue oe ane Cees we nee ONT 
INGO O Oersc' ae 24, Fe estepe ee ota seats ae Rena eiers 20.80 


When these warrants have been presented to and paid by the 
Treasurer, there will be an exact agreement in balances. 
Respectfully submitted, 
SaAnForp Mc Situ, 
E. L. NEwLon, 
J. W. BOLEs, 
Committee. 
Upon motion of Mr. Gentry, the report was adopted and commit- 
tee excused. 


REPORT OF AGRICULTURAL COLLEGE COMMITTEE, 


The Agricultural College Committee submitted the following re- 
port: 

To the State Board of Agriculture of Missouri: 

Gentlemen—The Board of Examiners appointed, as required by 
section 4702 R. S. of Missouri, 1899, by the President of the State 
Board of Agriculture, to carefully examine into the affairs of the Col- 
lege and Experiment Station of Missouri, including the Treasurer’s 
account, in reference to the amount and sources of the income of the 
College and Experiment Station, and how expended, the qualifications 
of those engaged in teaching and those engaged in experimental work, 
and the character of the work done, report as follows: 
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On December 27, 1909, we took up the Treasurer’s account and 
found as follows: 

The College and Experiment Station received for the year, 1909, 
from the United States Government on account of the Hatch fund, 
fifteen thousand dollars; on account of the Adams fund, thirteen thou- 
sand dollars; on account of the Morrill fund, twenty-eight thousand 
dollars, and from the interest on $349,881 invésted in State certificates 
representing the Land Grant fund, created from sale of lands which 
the Government gave the State of Missouri, thirteen thousand dollars. 
The State of Missouri appropriated for the year, 1909, $175,000 out 
of the direct tax for general maintenance of the whole University of 
Missouri. Of this sum the College and Experiment Station received 
its share for heat, light, and other things necessary to run the de- 
partments, about $20,000. 


SPECIAL APPROPRIATIONS MADE BY THE LAST LEGISLATURE 
AS FOLLOWS: 


Production and distribution of hog cholera serum.............. Laie ie eee $10,009 
Colleceror Agriculiunejanid: MechiamicyAntSiar cya etecscersenede = seeks) -te ye eens Sates seliietts!| 10,000 
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JEON Ae jonah, itore ean lyone Nl NINOS 25 Ab oe nono ndooorondcgeoooseecoadUeUCOUE | 10,000 
TOLL CUICUTe ATG Oba yea mene eee hee es ee ne Lapis Pana Ll 5,200 


All of the foregoing special appropriations are given from the 
collateral inheritance tax, a tax levied upon the estate of persons dying 
without direct lineal descendants. These appropriations are not direct 
appropriations of the State of Missouri until the death of some one 
who will pay the bills. It will thus be seen that the 300,000 farms of 
Missouri are actually only taxed about $20,000, being a little over seven 
cents apiece for the maintenance of the College and Experiment Sta- 
tion, the United States Government being the donor responsible for the 
largest amount expended. The expenditures of these funds are, for 
salaries, labor and experiments. The items of these are reported an- 
nually to the United States Government, which sends an inspector every 
year from Washington to examine into the Treasurer’s account, and the 
inspector reports to the Secretary of Agriculture. Up to date the 
United States Department of Agriculture is well satisfied with the way 
the money has been expended and the results obtained in its Agricul- 
tural College of Missouri. 
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As to the qualifications of those engaged in teaching and _ those 
engaged in experimental work, it will suffice to state that every one of 
the faculty have had repeated offers at higher salaries from other univer- 
sities which they have rejected because of the love of and loyalty to 
Missouri, and your committee would especially direct your attention to 
the fact that such a state of affairs cannot last, and if Missouri desires 
to retain the services of these tried and true men it must provide 
enough funds to enable them to live decently, educate their children 
properly, and lay aside a little sum for the rainy day. We would 
further state that we have had actual instruction from the lips of these 
men, and ean testify as to the superior quality of their work, and de- 
sire to go on record as saying that for every dollar they receive they are 
giving five dollars worth of vital energy. 

As to the character of the work done, we will say, first: The 
bulletins which have been issued speak for themselves, and second: So 
do the students which graduate and who immediately upon, and even 
before graduation, receive offers of positions for which they have quali- 
fied themselves in their respective lines of study. 

From the fruits you can judge the tree. 

In this connection it will be proper to state that the departments 
of agronomy, animal and dairy husbandry, horticulture and natural 
science, have ready for publication material for valuable bulletins rep- 
resenting the labor of the last several years. To publish these at once 
there is a special appropriation of $5,000.00 absolutely necessary, so that 
the work may not be interrupted and yet the general pubhe receive the 
benefit of the work as it progresses. 

Your committee desires to commend the Board of Curators for fin- 
ishing and furnishing the new Agricultural building. We find this 
building well adapted for the purposes of instruction and investigation, 
and for the administrative offices of the College of Agriculture, and the 
State Board of Agriculture. 

We wish particularly to commend the new organization of the 
Short Winter Course in Agriculture, providing for a two years course 
of practical, modern instruction in agricultural subjects. This plan is 
in accordance with former recommendations of this Board. This course 
will appeal particularly to the young farmers of the State. who are not 
able because of their active farm duties, to enroll in the four years’ 
college course, and those who are not able to devote the entire year to 
study in agriculture. 

This Board has always, on every occasion, encouraged the teaching 
of agriculture in the rural schools of Missouri. We therefore heartily 
approve of the appointment by the College of Agriculture of a Depart- 
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ment of Rural Education, and urge the expansion of this department 
until through it every rural school in the State may be reached through 
this ageney. 

The College of Agriculture has won during the season of 1909, 
seventy-seven prizes for live stock exhibits. We eall attention to the 
fact that the College entered these contests largely upon the recommen- 
dation of the Board of Agriculture, and we, therefore, feel a special 
pride in these achievements. 

The rapid increase in enrollment in the College of Agriculture 
has brought about a crowded condition of the buildings and labora- 
tories which makes it necessary to provide larger. accommodations for 
some departments. The College needs particularly a more ample judg- 
ing pavilion, a modern dairy barn and a horse barn. The College now 
has no available barn suitable for horses. 

The number of lines of investigation now under way in the Experi- 
ment Station makes it necessary for this department of the College to 
receive increased appropriations, or some of these important experiments 
must be dropped. Especially is more money needed for the outlying ex- 
periments, the dairy husbandry investigation, live stock investigations, 
and the experiments in farm crops and soil management. 

Having become satisfied with the results of Home Economies in the 
College of Agriculture, your committee have agreed to recommend that 
the facilities be enlarged for the girls of Missouri, and that they be put 
on a par with the boys of Missouri, and that as soon as possible, addi- 
tional room and instructors be provided. 

W. A. DALLMEYER, 

M. B. GREENSFELDER, 

E. L. NEWLON, 
Committee. 

Upon motion of Mr. Gass, the report was approved and the com- 
mittee discharged. 

The committee appointed on August 4th, to draft resolutions con- 
cerning the resignation of President Waters, submitted the following: 


To the State Board of Agriculture: 

Your committee appointed at the meeting held in Sedalia on August 4th, to draft 
suitable resolutions concerning the resignation of President H. J. Waters, beg leave 
to submit the following report: 

Whereas, Dean H. J. Waters, president of the Board of Agriculture, tendered 
his resignation on August 4th, 1909, which was reluctantly and regretfully accepted ; 
and, 

Whereas, Dean Waters had been for more than fourteen years a valuable member 
of our organization, and had served us in various official positions with marked 
ability and untiring zeal in the cause of a higher agriculture; therefore, be it 

Resolved by the Missouri State Board of Agriculture, 

First—That in the resignation of President Waters and in his removal to another 
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field of labor, the State loses a valuable citizen, the Board a wise counselor, the 
Agricultural College a great leader, and the University a loyal and devoted friend. 

Second—That we, with full faith in his integrity as a man, with confidence in 
his ability as an educator, with knowledge of his worth as a leader, do commend 
him to our sister state as one who, as president of the Kansas Agricultural College, 
will meet the highest ideals and expectations of the people whom he has been called 
to serve. 


Third—That the Secretary be authorized to present to President Waters an 


engrossed copy of these resolutions, and that the same be spread upon the records 
of the Board. 


Respectfully submitted, 
N. H. GENTRY, 
A. TT. NELSON, 
GEO. B. ELLIS. 


Upon motion of Dean Mumford, the report was adopted. 

Upon motion of Mr. Greensfelder, the Secretary was authorized 
to secure and hang in the office of the Board a life-size bust picture of 
the late Hon. S. W. Hudson, and that the cost of same be paid from 
Office Expense fund. Motion earried. 

There being no further business, the Board adjourned to meet on 
eall of the President. 

Respectfully submitted, 
Gro. B. Eis, 
Secretary. 
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MINUTES OF CALLED MEETING. 


Springfield, Missouri, 
: January 27, 1910. 
The Board met on above date on call of President Nelson, and the 
following members answered present: Messrs. Nelson, Mumford, Hutch- 


ison, Colman, Thompson, Newlon, Sly, Boles, Gentry, Dallmeyer, Smith 
and Young. : 

The Secretary read the minutes of the annual meeting held in Co- 
lumbia, on December 28th, and upon motion of Governor Colman, the 
minutes were approved as read. 

The President stated that the object of the meeting was to hear 
the report of the quarantine committee appointed at the annual meeting. 
The subject of quarantine regulations, restricting the importation of 
cattle into Missouri was discussed by Messrs. Gentry and Dallmeyer, 
and Dr. Luckey, members of the committee, and at the conclusion of 
the discussion, Dr. Luckey submitted the followmg regulations and 
recommended their adoption: 


The importation of cattle into the State of Missouri from any other state, territory, 
district or country is hereby forbidden, except under the following rules and regula- 
tions: 

1. Cattle for dairy or breeding purposes, before being imported into the State 
of Missouri, shall be inspected and found free from all contagious and infectious 
diseases. 

2. Inspection of cattle imported into this State for dairy or breeding purpesses 
must be made by some competent veterinarian, who is in the employment either of the 
United States Bureau of Animal Industry or the state in which said cattle originate, 
or whose certificate of health is approved in writing by the State Veterinarian or 
like officer of the State in which the cattle originated. 

3. The inspection must include the tuberculin test, and the certificate of health 
must show the various temperatures of each animal before and after the injection 
of tuberculin, the brand of tuberculin used, the amount of tubesculin injected. the 
hours at which the injection was made, and the various temperatures taken, and the 
registry name and number of such animals as are registered. 

In case any animal or animals in any lot so inspected for importation into the 
State of Missouri shall show a positive reaction to the tuberculin test, and be thereby 
rejected, that fact shall be noted on the certificate of health of such animals of the 
same lot as may pass inspection. _ 

4. The certificate of health of each lot of dairy or breeding cattle shall be prepared 
in duplicate. One copy shall be immediately sent to the State Veterinarian at Colum- 
bia, Mo., and the other attached to the way-bill, in cas? of shipment, or carried by 
the person in charge in case such cattle are driven into the State. 

5. Whenever in the judgment of the State Veterinarian it may be necessary, anj 
cattle imported into the State of Missouri may be reinspected at any time within one 
year after arrival at the point of destination in this State. 

6. Cattle for other than dairy or breeding purposes may be shipped or driven 
into the State of Missouri without inspection on a permit issued by the State 
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Veterinarian. In order to secure such permit, the owner or the person in charge 


shall prepare and furnish an affidavit, giving the number, origin and the point of 
destination of such cattle, and stating that they will be used for pasturing or feeding, 
and not for dairy or breeding purposes. 


v7 


7. In case of emergency, the State Veterinarian of Missouri may issue a permit 
for the importation of cattle into the State of Missouri, without inspection, provided 
that such cattle shall be held in quarantine at the point of destination in this State 
until inspected and released by the State Veterinarian or a deputy State Veterinarian- 
The permit for such importation shall be attached to the way-bill in case of their 
shipment, or carried by the person in charge in case such eattle are driven into the 
State. The release of such cattle from quarantine shall be made in writing, and ofé 
copy of such release shall be furnished the owner of the cattle, and another copy 
placed on file in the office of the State Veterinarian. Such inspection for release shall 
be made at the expense of the owner of the cattle. 

8. These regulations shall not apply to the shipment of any cattle from any 
other state, territory, district or country, to the public live stock markets at Kansas 
City, St. Joseph and St. Louis, or from one of these markets to another; but before 
being removed from such public markets to other parts of the State of Missouri, all 
imported cattle shall be subjected to the same regulations according to their class, as 
if coming direct from another state, territory, district or country. 

9. There shall be no restriction on the importation of cattle into the State of 
Missouri for exhibition at any fair or live stock show held within this State: Pro- 
vided, that any of such cattle as are sold to remain in this State shall, before delivery 
to the purchaser, be subjected to inspection. 


Mr. Colman moved that the regulations submitted be adopted and 
that a transcript of the record be forwarded to the Governor for his 
approval. The motion being duly seconded by Mr. Young, was unani- 
mously adopted. It was moved by Mr. Newton that the regulations 
take effect on and after May 1, 1910. Motion carried. 

Dr. Luckey recommended that Dr. J. E. King, No. 1737 Genesee 
street, Kansas City, Missouri, be appointed Deputy State Veterinarian. 
Mr. Colman moved that the recommendation be approved. Motion ear- 
ried. 

Dr. Luckey moved that Mr. M. Easley, of Oregon county, be ap- 
pointed Live Stock Inspector to assist in the tick fever eradication 
work; he to receive a salary of seventy-five ($75.00) dollars per month, 
and expenses for board and horse feed when away from home:  Pro- 
vided, that one-half (14) of his salary and expenses shall be paid by the 
Board, the other half by the Cattle Growers’ Association of Oregon 
county. It was moved by Mr. Young that the recommendation be ap- 
proved and the appointment made as per the recommendation. Motion 
prevailed. 

Mr. Colman moved that the expenses of the quarantine committee 
ineurred on account of a meeting held by the committee in Kansas City 
be allowed. Motion prevailed. 

Mr. Ellis, upon request, was excused, and J. T. Stinson was re- 
quested to act as Secretary temporarily. 

The committee appointed to draft resolutions with reference to 
the retirement of Secretary Ellis, submitted the following report pre- 
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pared by Hon. M. B. Greensfelder, member of the committee. In the 
absence of Mr. Greensfelder, the report was read by Mr. Smith: 


George B. Ellis, of Missouri, was, in 1901, elected Secretary of the State Board 
of Agriculture of Missouri, being, as required by law, ‘‘a practical farmer, and well 
versed in agricultural science.” 

It was a fortunate selection for Mr. Ellis, for the State Board of Agriculture and 
for the State of Missouri. It gave Mr. Ellis the opportunity to develop his innate 
qualities of honesty, patience, diligence and loyalty. As he worked with his farmers’ 
institutes and publications, with the State Veterinarian and the State Highway 
Engineer, his labors molded his character, and his character stamped his work. 

The State Board of Agriculture, meeting but seldom, depends for its repute and 
efficiency largely on the efforts of its Secretary. 

From beginning to finish of his secretaryship, the Board has endorsed the work 
of Mr. Ellis as good, and the people of Missouri have a right in taking pride in their 
Board of Agriculture. : 

The State of Missouri has had in George B. Ellis an appointee who fully com- 
plied with section 18 of its Constitution, in that he “personally devoted his time and 
his powers, physically and mentally, to the performance of the duties of his office.” 

The State Board of Agriculture, in parting with its loyal Secretary, can honestly 
say to him: 

“WMarewell. Well done, thou good and faithful servant. Your State is yet a 
debtor to you. Your future career must and will be one of continued usefulness, as 
you have acquired the habit thereof. Glad and proud are we to be able hereto to 
testify.”’ 


Upon motion of Mr. Sly, the resolutions were adopted and the 
committee discharged. 
There being no further business, Mr. Thompson moved to adjourn. 
Motion prevailed. 
. Respectfully submitted, 
Gro. B. ELLs, 
Secretary. 
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REPOR TEOR SECRETARY. 


Gentlemen of the Board of Agriculture: 

The close of 1909 brings us to the 45th mile-post in the history of 
our organization, and we meet today in 45th annual session in this 
magnificent building under very auspicious surroundings. All of the 
leading State Agricultural, Horticultural, and Live Stock Associations 
have met today upon eall of the State Board of Agriculture to receive 
a week’s instruction from the faculty of the Agricultural College, and 
to get from them and by association with each other, greater enthusiasm 
and respect for the cause we represent. 

During the past few years we have seen the Agricultural Depart- 
ment of our State University grow from the weakest to one of the 
strongest. Agriculture, as a business, is receiving the recognition it 
has so long deserved from all classes of people. During the year, 1909, 
the farmers of this State have produced, in spite of overflows, drouth, 
and destructive insects, crops to the value of $209,219,500. The corn 
crop, while not the greatest in bushels, is greater in value by nearly 
eleven million dollars than any crop ever produced in the history of the 
State. A million dollars worth of corn for each county in the State is 
the average, while seven counties produced more than two million dol- 
lars worth each. The banner county produced, in round numbers, corn 
to the value of four million of dollars. The seven leading counties 
in the State produced a crop valued at more than twenty-one million 
dollars. 

While discussing the great value of the corn crop it might be well 
to suggest that to increase the price per bushel of corn does not add that 
much to the reserve capital of the farmer. Only from 5 to 10 per cent 
of a corn crop in Missouri is exported from the counties in which it is 
produced, and hence, more than 90 per cent is consumed by the live 
stock on the farm. 

High-priced corn adds greatly to the expense of maintaining the 
farm live stock, adds materially to the cost of producing the mutton, 
the wool, the pork, the beef, the dairy products, the poultry, the horses 
and mules sold off the farm; and higher priced corn adds materially to 
the cost of producing more corn and other grains. 

It would appear, then, that the greatest question concerning our 
Board, and all other like organizations in this country, is the cheapen- 
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ing of the cost of production rather than a greater advance in prices for 
farm products. Higher prices, it seems to me, are sure to re-act upon 
the prosperous conditions of the country; while, if the farmer can, by 
better methods of cultivation, better seed selection, more intelligent 
soil treatment, and a more general use of labor-saving machinery, in- 
crease his profits without increasing the cost of living to other classes, 
it will tend to aid in maintaining a healthy and prosperous condition 
in all parts of our country, and among all classes of business. 

I believe that the farmers of Missouri have made substantial prog- 
ress in adopting scientific methods and the most approved practices in 
farm management, but there is yet much room for improvement. When 
Missouri was first settled brawn was needed more than brain in the 
clearing of the forests and the building of homes under frontier condi- 
tions; but today with our soils greatly depleted in natural fertility, it 
is a question of the ability to intelligently apply scientific methods and 
principles rather than a question of greater physical force. During the 
first few years of the existence of this Board—almost half a century 
ago—many of the questions that concern us now were among those dis- 
cussed at that time. Increasing soil fertility, improvement of the qual- 
ity of live stock, more scientific methods of feeding, and better methods 
of crop cultivation and seed selection, were all prominent subjects dis- 
cussed at the meetings in the early vears of the history of the Board, 
and these same subjects will receive prominent places on the program 
of our exercises during the present week. 

The first annual report of the Board of Agriculture, published 
in 1866, contains this quotation from the ‘‘Rural World:”’ 


Seed corn should always be selected in the field where the strength and vigor of 
the plant may be seen, and none but the fairest ears should be chosen, and these 
from the most productive stalks. We have fully proved the advantage of selecting 
seed in this way, not only in corn, but in any other variety of vegetable. The labor 
is no greater in making the selection at this time than in selecting the corn in the 
erib. 


While we have learned more about the selection of seed corn,— 
the greater number of points to consider as to the grain, the cob, the 
stalk, ete..—the above advice is just as sound today as when it was 
uttered; and this fact might suggest to us that it is not so much our 
duty to determine what science has demonstrated to be true, as it is to 
encourage the farmers to more generally adopt scientific methods. 


THE WORK OF THE YEAR, 1909. 


Your last annual meeting recommended certain new legislation and 
appointed a legislative committee to acquaint the members of the Legis- 
lature with the recommendations, and the success of the committee is 
shown in the following report: 


i) 
(we) 
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First. The recommendation that an Immigration Bureau be 
created was enacted into law, but was placed under a separate board, 
and is now thoroughly organized, and at work. 

Second. The recommendation that the police work of the pure 
food and dairy commission be separated from the instructional work, 
and that the latter be put under the control of the State Board of 
Agriculture, was accomplished by an act creating the office of State 
Dairy Commissioner, the commissioner to be appointed by the Board of 
Agriculture. The bill did not pass, however, until the closing hours of 
the session, and unfortunately no appropriation was made to carry it 
into effect. Upon recommendation of Governor Hadley, the Board, in 
special session on October 6th, appomted Dr. W. P. Cutler, the present 
Food and Drug Commissioner of Missouri, to the position, Dr. Cutler 
to serve without salary or expenses. 

Third. Your committee, with the assistance of the State Highway 
Engineer, Mr. Curtis Hill, secured a general revision of the road laws, 
and the submission of an amendment to the Constitution at the next 
general election, providing for a levy of five cents on all taxable property 
of the State for the benefit of the State Good Roads fund. 

Fourth. The recommendation that the law be amended so as to 
permit the paying of indemnity for animals affected with tuberculosis, 
was agreed to and passed by the General Assembly, and the law which 
has heretofore applied to glanders in horses now applies in cases of 
tuberculosis. 

WATERWAYS COWMISSION. 


The last General Assembly having created a Missouri Waterways 
Commission, the Board of Agriculture at a called meeting held on 
August 4th, adopted the following resolutions: 


Whereas, the 45th General Assembly has passed an act providing for the ap- 
pointment of a Missouri Water-ways Commission, and the Governor has appointed 
such commission; and, 

Whereas, amongst the duties of said commission are the reclamation of the lands 
subject to overflow or inundation; the construction of practical and substantial levies; 
the ascertaining of lands now subject to inundation of the rivers; the benefits to be 
derived from the reclamation of lands subject to overflows or inundation; and, 

Whereas, the State has had for the past three years floods on the Missouri river 
creating an enormous amount of damage and loss of property and life; therefore, be it 

Resolved, (1) that the State Board of Agriculture expresses its hearty approval 
of the wisdom of the Legislature in passing this act, and of the Governor in his 
choice of commissioners, and that the Board tenders its services in any capacity that 
may be found to be useful to the commission in its work; (2) the State Board of 
Agriculture ventures to suggest that following these three damaging floods is an 
opportune time in which to awaken a wide-spread interest in this matter, and to 
secure the concerted action and co-operation of the citizens of the State. 


A copy of these resolutions was forwarded to the President of the 
commission, who rephed in the following manner: 
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I know the commission which has been recently appointed by Governor Hadley, 
and which will meet August 12, 1909, for the purpose of organization, will be more 
than pleased to receive your letter of August 2nd, accompanied by resolutions. 

The work of the commission can be made most effective by the valuable co- 
operation of the various departments of the State. You can rest assured that after 
we have organized and gotten down to work that we will be most pleased to com- 
municate with you, and would like to have any suggestions which your Board is 
willing to make. 

Will you kindly give me at your convenience the names of all the members of 
the State Board of Agriculture, their residence, ete.,-and, also, will you kindly give 
me an idea of whether your Board has any way of determining the amount of damage 
done by the recent flood in the Missouri and Mississippi rivers to Missouri lands? 
It may be possible that your Board has had compiled the amount of acreage that is 
subject to overflow, ete. If so, I would like very much to hear from you: 

Thanking you in advance, I beg to remain, 

Yours sincerely, 
(Signed) W. K. KAVANAUGH, President. 


At a called meeting held in Sedaha on August 4th, Dr. H. J. 
Waters, Dean of the Agricultural College and President of the Board, 
tendered his resignation as President in the following letter: 


Columbia, Mo., August 4, 1909. 
To the Honorable State Board of Agriculture: 

Gentlemen—I have the honor to submit herewith my resignation as President 
of your Board and as a member of the executive committee, to take effect not later 
than September 1, 1909. On that date I shall sever my connection with the Missouri 
College of Agriculture and enter upon the duties of President of the Kansas State 
Agricultural College. 

In severing my connection with this Board, I desire to express my highest appre- 
ciation of the hearty support and cordial and unselfish co-operation of the members of 
the Board of Agriculture, which I have had during the fourteen years of my con- 
nection with the Missouri College of Agriculture. 

The College of Agriculture recognizes the valuable assistance rendered it by 
this Board. 

I thank you for the honors you have conferred upon me, and congratulate you 
upon the excellent work you are doing for the advancement of Missouri's chief 
industry. 


Very respectfully, 
H. J. WATERS. 


The Board very regretfully accepted the resignation and appointed 
the following committee to draft suitable resolutions to be prepared for 
the consideration of the Board at this meeting: Messrs. Colman, Nel- 
son, Gentry, and the Secretary. 

To fill the vacancy made on account of the resignation of Dr. 
Waters, the Board elected Mr. Deerwester President, and Mr. Nelson, 
Vice-President; also the following executive committee to serve until 
the next meeting of the Board: Messrs. Deerwester, Nelson, Hutchi- 
son, Sly, and Mumford. 


FARMERS’ INSTITUTES. 


The farmers’ institute work has continued with about the usual 
interest and along practically the same lines as for the previous year. 
Two farm boys’ encampments were held, one at Sweet Springs and the 
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other at Clinton, both largely attended, and a great interest manifested. 

The plan of holding six-day institutes, or extension short-courses, 
has been increased and more applications are being received than the 
funds will permit holding. One of the most valuable features of the 
farmers’ institute work has been the boys’ corn growing contests held 
in connection with a number of meetings. Two of these that deserve 
special mention are: Carthage in Jasper county, and Houston in Texas 
county. At Carthage 311 boys entered the contest and 138 exhibited 
a ten-ear sample at the fall meeting. At Houston 400 boys entered 
the contest and 134 exhibited. The banks and other business firms 
have most liberally supported this movement and contributed largely 
to the premium list, and in other ways rendered valuable assistance in 
making this feature a success. 

Women’s Institutes——The first work for the women in connection 
with our farmers’ institute service was put on last year, and while only 
three meetings were held they were so enthusiastically received that a 
number of meetings have been called for this year and quite a num- 
ber have been held with the same gratifying results. I think we should 
be able to secure from the next Legislature a special appropriation 
for women’s institutes and hold: these meetings in every place manifest- 
ing any considerable interest. 

I reported last year that the most difficult thing in holding sue- 
cessful institute meetings was to secure competent lecturers. The work 
of the Agricultural College men has increased so rapidly that but little 
of their time can be given to this work. The successful man who is 
competent to do institute work usually has sufficient business of his 
own that he does not want to leave it. J think we are coming to the 
time when it will be necessary to employ permanent institute lecturers. 

The Board of Agriculture could well afford to employ six or eight 
men on annual salary if the funds were sufficient. Two of these men 
might represent the dairy interest, and during the season when no 
farmers’ institute meetings are held, they could devote their time to 
visiting creameries and private dairymen, and giving itinerant instruc- 
tion, and to the preparation of bulletins and the organization of local 
dairy improvement associations; and in the same way men representing 
the various lnes of agriculture and live stock in this State could be 
employed. 

Respectfully submitted, 
Gro. B. EL.is, 
Secretary. 
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SECRETARY ’S FINANCIAL STATEMENT. 


To the Board of Agriculture: 

I beg to submit the following exhibit of the financial transactions 
of the Board for the year beginning December 16, 1908, and ending De- 
cember 28, 1909, which shows the balances on hand at the beginning of 
the year, the requisitions drawn on State Auditor, warrants drawn on 
W. A. Bright, Treasurer of the Board, balances in the treasury of the 
Board, and the balances in the different funds remaining in the State 
treasury : 


PRINTING AND DISTRIBUTION OF ANNUAL REPORT FUND. 


Date. | War. No. Name. Dr. Cr. 
1909. | 
SulyssOeee 4%: | 154 By sWwiAs Romileys we tats See eas eee ee $255.00 
SS One ata: dares lear ie et ae MomMequisitionwern. eee eee $300 .00 
Be Ae oe 155 ByscunlockulranstereCOmarienrt aniline 12.61 
XW ae ea. 156 | Nationalibaper Comacea ane acer cs oO eiene carers 9.45 
Sis Boogase| 15% dD asl a2) 00) (oy aren ie ae ee An AN Pee al (Meee Gh ae hE | 170.00 
SO Ween | 2S. Fe Res cetera BROSLe qUISit Omen eaeer einen eee 200.00 | 
Oreis Obes oe | 158 fo Jeni 1B, ANG IRGONESTS « Seuelosse pos ogeculos cose bos co 34.71 
em Ol rs 1:2. | 159 | PacificgH Xpress: CO sarc rps eee nee ell aay eeeen seen ores 18.23 
| $500 .00 $500.00 
MONTHLY CROP REPORT FUND. 
Date. War. No. | Name. Dr. Cr. 
1908. 
DD) CCR RLD y5 caters lid Ree ea eens Rolbalances: seesrsenw eee Cede oes ein sere $146 .47 
peel OViey 8 2 488 By NationaltbapeniCoy-ews ape coe lono ee ere $17.60 
1909. | 
anil sine a 489 Columbiaxstatesmanee sees ees een: 20.00 
Bebe 2 ect. 490 Hamsworth=ChildsiComecmeis cei erica nacre 15.29 
IER NE os 491 Smith) Premiersls Wi COs peg ccm lceordeboaest ea seee 14.46 
pony dh tas: 492 ColumbiatStaies iia isywsetr- retry eatin | 6.00 
ie eee 493 eS Wis, WWIRNIGCL OS ecicecwsntue emery a eae eRe oteueless) kd nemeye 30.00 
Mire shh 494 Smith*Premier TS WiCos.c sericea oloreme re oes 2.45 
ccd sil gi Sen 495 | Leah WG UL Ox jcas eisecteceaas sea nooereee | eters etome, oe 32.00 
/NjO¥ ty UTS mactoroee 496 Columbia Statesmans erecta tees eee 3.00 
IV aN aegis vrei 497 Te We FWihit tle ce une eres ie orl ae ee 1.60 
oo AG enone 498 AIMerican Hex pressiCOmmers sar ei eral eee erie By 5) 
SOAP ee 3 hrs | 499 Smithveremierclav\y.1 CO eee eal ener en 3.50 
Se lS ones oe 500 Columpial Statesman. crcrqel teil tree nae | 2.50 
ae J OTe Nene te 501 Barnes=CrospyeCOf cess seein see coees | rereas « eeaeear 7.38 
Ce Nee rarer | 502 | AEN fee (Al stil Cee ese tnnrna tan eo eatiyag lho dh matches Ae ee 15.00 
CST lle) a Ceaeea teroka eercise ene a He OMe CUISUTIO Mites sch uote eichesoearsie ceenetetieyst= 100.00 
Us ya ley eee or | 503 ) © ey doin WN INAveMtal. Go oecc ae ope sbovlaseroaue Byes 2). 63) 
Awe Socasoe 504 ScunlocksRransferm Coes eeerem ete Cricn sores 5.88 
eet Wie Stina a 505 Tam WWis WV tile ani te, . ccncnaten- Bust par Malate A mopcyrs oxcocms | 10.90 
aii orn tee 506 SHNtTHPPremier hei C Osscrmrcre oniste Meaite atone Siete) 
Sot i asa te 507 | TE AW. Wilh ttle: ce tats o> aoeeee ne re il nn 6 oe eee | 22.50 
Saal BES: crear tc 508 | ColumbialStatesmamnse scree come teli Gea cimneteas one 25.00 
So Bic igre ars | 509 Barnes; Crosbiy Com sete cuts tere scenes tere se ene eeks 4.25 
aed Sorte. ore sic: Ciyaresceaals PLONE qUISUIOM ser © cee Rote kaso seereer: 100 .00 
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MONTHLY CROP REPORT FUND—Continued. 
Date. | War. No. Name. Dr. Cr 
1908. 
diihie WSS aoo 510 Bas uavesim ane EU Dep GOmeeiim susie heel eee tre nar coda $8.00 
ie (Vileaieee lel WSC GLO lasers oe ear eeeiace cae SG oie tens ceagaeee 8.00 
Cin eae §12 SmMithsPremicra les Wen Gorsa sete eecbal keene eaters ons 2.91 
OS eae ean 513 AVEWES NV IGG 0s Seer iG oe comic leicers te Gaia ts 25.00 
COS 36 L aaa es 514 Wiebe Nelsony. ay ccte seus cea ee eae eer ree 51.90 
ema Weare ae 515 REE S CULIOC KE ts Serer eg eer os | re ae ene ees 4.71 
ea Ny ois 516 Nationaler apers@ oer cae ae or tarts lta eco aet ans ees 29.05 
CC i Ae alate ott loo caries aco MONE QUISITONs ponte cess a eek wee $100.00 
o> GTO arate Bey BiyaeleS Wey WHDICTIOS saci ase Nis Serotec ees acetal 5262 
oO 3) Up orcheee 518 Smithebremicr l= sWeCOwec ah sacks an ni cei 2.50 
rent ted Oleicertevas ams 519 yy Sea aves ie ene pe nes iy BAe Slows ol Metre ne eoropene 25.00 
Ser 3 tae eoaess 520 IBSPA VEIT Cras icer treat eet ie ote isoait onl |e aes eee A 42.50 
UC Be Sige ol haa mo ieicts Garces (LOWE QUISIDIONE <n aetio oe eta ee eta 100.00 
PANT Sin ere 521 ByeMattie Droxells ties Sem core Wa cena manarir ran. 2.62 
OF CLS pena 522 Statesmanseuba@on a see ese ciara loach eee cose 38.00 
A Fae 523 NationalhPapeniCo sees sete aeeier ca leeitcaearaes okra 14:24 
a oes 524 BEES GUyMNees crcsoctyaieee eee an ee eres 4.12 
2 eT 525 StatesmanwPiub' Gomer he oe tte ree arenas nr one 5.50 
Dr dene oe 526 IAM ETICANGESXpPLess | COmeryaace tse ol econ oes elec enes- 43.45 
anne 527 Ib VAe Remle yates ntsc eee eect coined: eee 30.00 
De cteiys, SY 528 RSP SCunlOCKiaee had ae Roe ee oe eee 41.21 
De Sa 529 IB CAS MRRGTINIGYie,.catys ak acti eel ck eel heme eens tor is 3.08 
DROP awa | Gamat ete ets MOSLECUISILLOMm eres ica eee ee ee 100 .00 
OctteeGrcas .: 530 By SE CASReMLey coe ean hee. aee ie es | eee eae 40.00 
"Dats teences 531 Pacific sbysepressy CO srry eee ian een 67.88 
sane Oy ips es 532 Sigua teaver I ANC Cosa, soadaneliteucoedcsoon 5.30 
Seta Ole, Sess chk s 533 Barnes=Crosby: Co's, fee coe Abe lO ee eee ee sels 
aan Get: 534 eA emle pete ea ae eee eel ele ete 34.00 
amet Gates oe: 535 WAG WEIL V eet. eee i ae co oacketeie ltec eon ee me 4.05 
SM th Ooi circ 536 NationalsPaperni Cone sys serene esc: cinerea 12.50 
See (CMAs | ec ees: See cea Tope quisition sores ee oe 200 .00 
meaner Goze 537 ByaGeo sD BarnardadcuC Omer teen tall oes eect reson i 48 .00 
UG ok ices 538 Statesmanwe wb \COm 0 ton sorter ee leer ceisiere a. 4.00 
Shee See 539 SmiiphePremiere tea wen OO nearer ties |lneteente oy a oie 35.09 
Caicos 540 1 Egle Ra 00 (SNA Nee he Sn ih rine eR Vt 8 te BOI 30.00 
SB ioacre tee 541 PaciticshixpressiCOs estan ee sca ke Saree 18.01 
ya oie as 542 Ey PASSREMTIC Yao seetes oe ae ee tes | atcgetes aaterere cr ciere De) 
33s ere ket cote Bina = WROsre quisitiones:..~- ey eee eee eee 200.00 
Ose 543 BysBarnes-Crosbiy. Conc as sce ee tes oi cee cee cee cone ATS 
Gr sces 544 AmericanebsxpressnCOe na son vase altlo cee Meme 5.97 
Gils sevens 545 Oranzerud GkCora we cere ek eal Orde ice aera: 11.14 
Gainer 546 ES Abevem le yaya merc. ety aoe el eee teens cae 2.55 
GResvac 547 Spasuiladeiemouer Ie WiketCOaneseaopreclincscde tacos 4.50 
Geeta 548 iE APEC TIN yi en cat oak oh eee oe, ich hell Alana mee ee ners 20.00 
Greens 549 Bev Avo OM eyiatis secant scares pes aioe oe eRe } 40.00 
Gerson 550 1 Thee Been Oy 6X0 yi Co) <aeae eceee cohep em ee cee meee eto ceca ore mlovencer 42.31 
BAS: Bret coal telcnota enone nara MOVOVERUTAiiHe. Poise aie eerie ces 26.34 
$1,072.81 $1,072.81 
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EXPENSE OF MEMBERS FUND. 
Date War. No. Name IDR Cr. 
1908. 

CCH Saar cena cvs ce eer NOIDAlANCO wy siernseeiolecss wo ner Pies teceel| $294.30 
eG ee eee 742 By PACT MINELSO Mie. oe cee coe trots e shock | ocoleceacee ences $21.65 
Cael Sha sae ieteee 743 SanfordgVMicSmithtaremian eeeenaels elo ce erences 14.50 
sh Allows 744 DBh iy BS Wil Kai ooorceotn te ee FOES Ge BA SOI 17.00 
es cL OR ciccrcr ate 745 ING a COMMIT Mi eat pete etn ett cl| aerae 11.00 
me el Gar fs. 746 Wen SeELO Welle bee Cer caer sect art ee oc tegmtre a he 15.20 
CEU SIIG\h alse ce 747 Wa B SM GRODETES See Conran coats lace ee 14.00 
Oo SiGe peatern 748 We Cx Hutchisonty. cera aoe acne ee 14.75 
2s. Walleye Sema 749 A Mi. PROM pSOMscecreec eer aac |hin ieee ec oe 15.50 
omen G ina austan 750 Jeu ChriStiany tava cer ae tuto fe cate lec aeeneeees 25.00 
eS lines ce 751 IN ELA GONUT Varo re, rw ee ee | oe eee UW oies 
ZAG Soterere 752 JoB Sam psomi-gwe ects shyly Oe f Oeeoe ke ee 15.75 
Semel ise nee: 753 Wire Wal a SOM Swe ante bay ake en sorrel Me ee es 9.50 
78 eros 754 JohneDeerwestera, jeeto.mtes cee le ce Oe 10.60 
COE aha meee 754a TRAVAS VOU GM ws tohke co.cc nen | | ene enh ees | 29.50 
se DG isbey tase 755 NEL gAs GASSi es sate uci note, cena ie oer alco eR ee eee 4.65 
eLOrcvs crac: 756 De Wis BOLES 5 ceo ycaces dap metal coe hectic rll Gee eee ee 5.95 
pa EUG husca ache 757 MinB-iGreensteld eric. 2 screen ereccoc| (ieee eo Oe 15.00 

1909. 

Me lesion. 758 GeO aE Mis yrtag tes ecrca ce ce ghee heel | eee ere 5.40 
ee ia eae aeme 759 sis Wiad OLS: fren. oye te eashice een reas See ceellt ce ch omer oes 5.40 
 aileacaeee 760 Sri Siooll Mole Seino Gus acceso nooo e nib sacdc0 mato t 10.40 
yn Se eee 761 18 [Svc nan WER Hesse hin, weiss Gicteme aon Maes Omen Kaka cle oo paerots 5.40 
Somer 8 a 762 GeO BIBS sete atin ec r tors to oh, see Se ict = 5.40 

May, liG}s., o.7- 763 WESB es MGRODERUS acme rie: «treet eee Care menewee ct cease: 14.00 
ite LOR 5 764 GeO Base llis ede ey ee Hem fata o | sie eeieacuee ae ee 33.23 
eel Oe re 765 13 ESA NATH elas ae Chae ene een Relat raed tone Sane & bio eRe nce 9.00 
alee OSs ay. pots 766 Wit Bee MiCRODELtS tiie citi en ee Oe a Cee: 12.24 

Os sence 767 Johny Deer westene\s<, vob ahscdoe salsa etal 6.30 
POOR So. cell sutra deers tise IXY RAWSON aadaghodooudgioounbooen 200.00 

Dubya OF eerie 768 By John Deerwester. .6. o<aes hess lids sey tories 11.70 
Somes Oh seme ees 769 Saute olS- ca (OroyblriAcks & os es aod 6 e SOO BIER Someone 3.00 

VAI ARAL ee 770 BY. SG: SNE WOM aime hei oR eer ela oh lap ee PA P48) 
pee A: cox ta. JG Bs SAMUS OM. Gersy arse heesherausterce oe oeses)| ercboptetterseads tees 6.76 

APM te 772 TRIB OlES eet cacy i eee eee Ste cece Sate 10.90 
reg eRe ites Geo. EEXSlyis. ete eh ec iee re cons ost owes crave ds iOS 
Aas 7: 774 AEE MN CISON teraction ONO RIOT I et ere e220 
ca ees ye oS 775 Ess) SWIG DELS ae nansten ea ea ieee cE nceal ehako Sic Bere cr ete eon 
OE a7 Ue ee 776 SraMeSmithe cee Aer thates ie rckcweae et recs Ne es 12.10 
Cok Ee eae 778 Geox Buss eyes ete pentane oe alleen eee 5.46 
eee 779 John), Deenwester nye etts eto eel llese ene woe 9.74 
fe oe 780 WC SEU GGhiSo nikp-eperee organi rate aloes oo eestor 16.90 

Sep inmen mise 781 (E (20 ie) oye BINT een aie aermemin aia a off cite ftom oro orca cae 9.75 

OCHOA slacs 782 WiwASeDallmeyientscacteaecevs rm cccyausus hil susesen cus eteysena = 6.03 
am Osea, aletis 783 GeomB Alissa a Neenah ia ae ci pee eek aes 15.06 
Cone Sapa ae ARO) tert Gre noarenc irae TOPE QUISIbION ee ee eae ee 100.00 | 

NOW Boooace 784 IByaGeortB SIS Hh. ene ese one local uence en eas USS. 7024 

ID exe Whee caeeetel (enone eee ee ache EO; TE CUISIGIONM. ses eae iets Saee 200.00 
ma Giri f. 785 BysJObnyD cerwesterey cc cycle shaw corse all oes eiewenere 8.50 
SRD Stata Fai A eA RRB Sve im SS ello all ai) CO caceaes ase che ee han, WE ne oe | eee ere Bee 248 .49 

$794.30 $794.30 
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OFFICE EXPENSE FUND. 


Date War. No. Name. 1Dye. Cr: 
1908. 
ID CCG 5 aiews peel aes eco ke Ch Sin Mos balanGey vaca a ale os eel aeae $99 32 
1909. 
Heb ren 2 eae 736 Biya Straws Eola ds Compass rate eel | ees ere nares ae CH» 11{0) 
ee Date .5 eee 737 Columbiags tavesmia eee ee rarr ess |r yn eee 8.00 
pt See 738 Wraith wh arshiehe: oer pticen nage cdots s ccs | ian cateeters meee 5.30 
Ai Rene? os Veena 739 University, Co-op. Stores. .+-...--- eae Seer 6.80 
oo) De eee 740 CountsHarvey = =o. eens 20.00 
Pe NICS A trier: 741 RASPES CULO CLS hese tee tee terete seer marta ees See 2.49 
aemeetil sas 2 742 Columbians tatesmianieeers ere ieee | Seite aie 2.50 
Aa? ly See, eae 743 Wee Hive arsheertn: ss Cesena e130 eh see 3.23 
Ce Sai ee 744 Columbiayelephonesi Comer aos oleae cae 7.05 
WEAK? Sle aion 745 Counteblanveyraacoccmei aes scutes jobccneuonnac 16.92 
alan SOc ys ce 746 Western UmioniContn. asec sa. pesca anh eee Dea 
Sie eee TAT ScunlockehransiersCOnseer ee ene oe Jee eee 4.30 
See cr oi sreat 748 ERARWic Witte passa aa ceeterans oes i Snlonye cate et 10.00 
pomuaieNe. Tha: 749 (AMICK: sEyXspECSS1COm sonche «= ticle seater MOR che cytahs, eR ane 1.55 
oR ieee 750 Wey a elarshe' es .. netroots nee a es estates pera ene er 2.09 
Go-oia IS Sena aol! Butitonsbooki Coss eee oe ae 7.75 
ML OPM meen oe Mh sys race towerd ais, ROMECCUISIHON seen ee eee 100.00 
SG areatene 752 By Count Harvey NSS exeecha bets He} By. 
June 8. 753 Amers EIR PLeSS; COR ets. cletere aortic sien! ntatecn cesn eben 3.20 
Be Si net 754 Cole Melephone!' Commerce sree oeae lee eres eee 4.70 
SS Silt ae ate 755 Barnes-Crospyi COmantan. cha so -08- pera lice a een 4.25 
jut bina Lee Seite 756 ranks CAWiOO disencarte cca Pepa sealer he eae ate 20.67 
pete Lent. oc. d: 757 COL TelepHome |COr aways ce eer ae ae A ooeeia te ene ae 2.25 
etn es Osemete ci 758 WWE SEarSne Rae sate yarn totesaaks seabs| aye aoe aheke tage ate 5.05 
Be OO eso 759 Statesmanee 0 bn Co meer ete tek see [ia ee ee 20.00 
Oe Sk OR tretens 760 Scurlocksbransfer (Gorm = tis soss ssl eae cence 18.00 
PAN SAS rss es 761 ShipnKesimannall blo); (Coo 6 os ac ceo coool s Gucbpotmer 25.00 
oe ee 762 Western eUmIO nyse ee seers bees seen ae eet 3.63 
Seto ath od 763 Ba CimWOOdsrr vases aor ce ae ares ye lhe ee eet oe 336 7/5) 
SCDbe2 ade 764 Wit J arsn ens fo. Jee era dice tre Baeille otere e coe ar 4.55 
ce Fe ee 765 ColRelephone: Come yee eter teen eee at | 3.45 
2 SOS eee |S Ses Been ae INO) THOOPUENNONS ooo oe oadodsones classe 200.09 | 
OCh 2 2G). 766 By, MikeyS@viehiasctet ne eenete teh? oo eet eee che ale 2.50 
Sy Gee, 32 767 NEWwHian HG wei CO mse e Le ee eae | ec eee ae 1.65 
prune rise 768 Auxerre] sas (Coy. + kaso gecdutallaseucdbace os 23.78 
: GReiee 5 769 HEV WA CK ees ae ee ae err See sceek tie cas 5.00 
SOS Gl oe Paenege 770 Col Melephoney Coie sscr oe ave eevee are ee 5.00 
OS eal je eee Til LEE Stephens a epee een alee ee ee | 4.00 
IN OVA ire. Ge 2 772 Newitlan, Hidwai Comrie ette cinas olsiteinny eral 16.00 
ea leeoterts 773 SmifhsPremier Cope wis re setae las ie eee ee 2225 
Saeed teata 774 Abigop(esbl Tako gpMSO AC) ono casenbeooolosocemovoas- 44.55 
2 Speers 775 WARE ELArSHOsrcien ome R peers ee kee ||, eee ee ae ee 7.75 
ee hos ins 776 Vs DAVIS ose ee ee te a ee rege Neaecc un ienoi son 20 
ter Shs, eA aa Ita DG SOEs. ear was ten. | eee ee era ee | 19.25 
eo eee 778 ColeeTelephoneiCoxst -epsseie nck cies lence es eae one 6.70 
Dye Che sigeects 779 ColéeLelephone Coy... ee a eo eel eae BE 
nC ye 5 Serer 780 1 DEA Vg OF Rails areata cy oateournch sien oecite, Cenc Roe ninco one | 13.05 
Pe Oeste 781 NewmaneldiwelCom oe cee earn a Hevoucasicoacmarsicrs 10.75 
LST aera a 782 Chas=Weebnine ya eee eee bee Pi ar seat 13.75 
alates Ones oer te 783 Maemillant Cotsaet sce iene erie a ore | create teres aor: 14.13 
EO eater ae ee [Frescmit rcasecasro> Sirs AOIVEXOMUSMAON 56 0cnnocuounscasconL 100.00 
Ge aes ee [retest sees IB yaDalances <1 eae cere ice ee re lenceeie eames ee 56.11 
| $499 .32 $499 .32 
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Date War. No. 
1908. 

Dyes IGS earn Somer da mo DoT 
EME CTonereret 2225 
patil Oraces eae 2226 
nL Olt rare ron 2227 
Soe Orne eens 2228 

NiGre. voce 2229 
SHEA OYAresin see 2230 
pee |G ra cusp 2231 
AGA spesecee 2232 
ne All Oixteas sees 2233 
Se WL Gres ts se 2234 
An | cTeeceesemras 2235 
gee liOe ccs cis-: 2236 

1902. 

Utials S35 6.6 o enc 2237 
Ge ale eeaaenete 2238 

Malti oles ieties.< 2239 

Maya Ol oc ces 3 2240 
CoS hea Apes | 2241 

OR y cites ce: 2242 
se PLO eee c 2243 
OS VO com sska: 2244 
LO) sierest sas 2245 
Pe Oey tet: 2246 
Pe Ob rete ark: 2247 
Sete O eyre cee bons 2248 
ere Oo. a5 2249 
sae OM er -curstt| 2250 
ea OL Oe Sooo ote, e 2251 
mel OP cree | 2252 
do" 110 Sie | 2253 
OIC aeaee | 2254 
TAU erreecnnae 2255 
peel OU ts a2 2256 
OT ai pearson 2257 
pa OA oe 2258 
deme. eka. saeco teat ie 

JMO Sy goers 2259 
sidtn Sis) come cs 2260 
alt ae ackuereccos 2261 
+ Siecreencis 2262 
Sig ect cy: 2263 
SAP RS STORE Tra 2264 
: (Pesta ps 2265 
Ces Sista 2266 
aes Sic ae 2267 
ies Site dee ree 2268 
Ber gS oe, ae } 2269 
STRESS A pte 2270 
Selle Sica es 2271 
Sere ES eh oe .sae 2272 
iments Pao ate 2273 
Se Teaco, [oat somanct arene OFonG 

Asm K 7. Gl ieee corer 2274 
ra ete corte 2275 
7 DW eetcn cue 2276 
r 1 eS ee 2277 
ty pc tles sa ced 2278 
e Lieaotes 2279 
* LR siete 2280 
bale Simei 2281 
ct er aves 2282 
ed | 2283 
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| 
Name. Dr. | Cr 

MosbalamGe gar thee a ee ee eos hr ae $600.82 | 
IB VRE BERS AW/O lfetereetrc ee tecce, eto ceca | Cac oer $9.09 
CER SLCCLO Ly geese ot htt Wate cabs brie tal eee peer one | 11.91 
AG, JiemELATMIMN CLS tO iiss <ctes si oan avec olen haen nes 20.09 
Ve Leek O51 DUG) aes ee) AR ter nS eer ane horctots srerarotoieterS | 190.75 
RiP POE Er eee ete ee eee ee | ee are tas 43.50 
COR GILD Cltttrecs , Rectuk ee ta MMSE Ghee cl lencoceeneaent eee so. trpt 50.00 
ART CRD ONANICPaeta enlace ae etl oy eae aes ays 7) 
GlraistsD PR OlSeeiaedaa ke Stes eee ort earch: 10.00 
CxsEPAC ONTO eo hs err eet arate ogee 10.00 
deel Ogun Brctnid Lo} Oe case anen peers Gace. one Otol I Gey pocrckc otgtre 77.40 
DEP buCKe ys, aaa eon Gene oll eae och. ie 150.00 
Stanley Smiths eye eae eosehe shore che al cee eee ep meee ae Seo) 
MIME A IB go} ec) Was ponoce sac osliascndoouenade 3.91 
Seth KIN Ss Saar ee Sian ty conus cord | eReader 3.50 
SS ERs Mikins = tec eaeeste oe ide chal o See eee 6.00 
Gol telephonet Comes raiser tack hee ice ree 195 
RR a'Cs MOOTEGAR alin «athena de eal yan ea Oe 146.65 
Be DE SANUS HIG top saetoed dir set uate telat See aoe 200.00 
Fea Wis OBB TIC rain pate eee cee tic sw El ee co er eee 8.74 
Rese Mave ell septeacten. Mims ciara Gre nc ci eete 11.02 
StanleyeS mute pres cee ten Oe clea |e meee ee 15.45 
(CPE IS TCO Sere Mtoe rore se tk ape Meee seca ieee ee aes 34.98 
EAD) aI TOW tect se een gheenn rere tea) See oer 525.49 
Den Bes IGU CK Y aes cee detache, cet kee Al edchensee dens dey sens 891.61 
SHS as) GK CO LOvaT Os er hb Nee eee ECA Paral Oe c Shee one 66 54 
NS Ope. DXo) os) Obs ks eecneetenicie Heroes Goliieceousm accede ocr 7.50 
Peele \ WAL OBS Gia cn ae Sire year Me cha ahcin lla er lest eee OM 5.80 
EU BETO NWiOlE Mas tere hs «7 Veet ei! Hl see oem ee | 11.14 
JP MCBINO Vat sere. ata alleles ae erae eteees | 9.40 
Wie EIS Olinyieyeh vrs re teenie wots ac tonllo. teow amep one oe 10.80 
PASTA CUMMIS OMe pwnage WL eee all Getee aren oe ee 65.39 
TB lg’ (GROAN eT Ss at eet at ee oes ch Omani IE Oren Een ene 544.29 
AC IA Lam ensbeliey Mer sans e cicteson ©| hisses «cere 119.51 
SWE AW tte A ety sierra one cits cleo, serene couex inns | 15.00 

MOeLEQUISIHIONy--7.8h yee eee eons 3,500.00 | 
BV pel ee WiMIbel set eee toe eet eeans | nemesis toasts (3 337/ 
RH LU Ce y acre ot au teen capa kl lik ea tence ten | 188. 52 
i Rtg) 24501 BLO koe Mee ooh so pet chia cia Busi loro diate cence 8.38 
NV PAS meet S Oke vo tinah emt i he Coupee tnee alll andr eects cen cs Bie (2 
| RO IMOOTE Keane eck Poni Le rate testa al iat Meme keri nen 42.50 
IEveleniiMisM arsine ety ets ter ail ome tattaeucsenss 2 3.50 
Jee aS avt Olea, Atco cae tct os tec). ohsge aie tl Mace routes 10.29 
Wine Sta WIGL CIWS ret sure cach rapey ete en opceal|nyed een vor stows 16.89 
CIS Wise Wii ttle tes ets, Srna eee eee Ra coe enee pe as 20.00 
Wiesternginiony Cows Sosa. ctctcnsks atv llachs Seewerseer eee 167, 
ColumbiayS tatesmanies cere vane ee ale ae aeeeeaeacnoesers || 12.00 
(CLP: weir anaec Be Sesentveade ane ay ail eeene pees arte eieemt 192.66 
p52) ESTO Willen ah ee ones cok coco ches ys lla coe ee eda es 164.82 
S*Shel@omwews. Sete | oe mein ees ae rai hee ekoaeraeee eae 20.00 
| ACE J ssELaIMM ers telninee tac eres aus eeeea Taree | 40.18 

WAR Onne CUISIHIONM! grin o cares ae ik ue ates 500.09 

NASD GNM IMO (CO, glo acoes ao ub bllbsaseoobeoos 7.00 
IN Ges NY UU aT ot Ss eye eh coat Rain vcrerttc: Sreneeal tal A ckans eecughane aie 16.00 
SUH RIKERI ASTON lS ate oracrd aio cetae cckel lam ciacalote Cewane ees 
Horace ibradleyea cece wie: eyes vel lloatee eater eee 16.18 
RODEEtMEIIP Re wactes Cor ee te ce cll eas ees 25.00 
WESTERMAUIMIOTY oho e aya el eh aries sacl | eae are tt nce 1.44 
SW. WAIELO Bie res amtanettys tated eer dey alia ok sokehnie nines 15.00 
Des WUCKBY:. s.r: See « fps sane are nies ee Som igmtame 235.47 
Nation alPapersGonecn ¢ sei caertig kort |liret ete ee teae 39.00 
Tes DESBrOwink.c hoe sa nie ch oie 2k ome ls Stace enero 223.75 
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Date. | War. No. Name. Dr. 
1908. 
al eareererte: 2284 Bysiase CulliSomior aati ssciccneue Gee cus Stel ee ous easctusnd (ever 
1 Pesca 2285 FENG Re CRs geet. seit eee el eee Aegean 
geen ty. 2286 REG IMO ORCI a8. choos mie tty soe tiees. ane | Onseeerae ewes one oe 
epee sirate leer Berea ace Barn AOPTE QUISIMOM eran aseor cesta etal aise $1,000.00 
SORE cecters \ 2287 Jet; IES DS BINA g dete aa cad Clera Seamed Ieee pT meeolons aot 
oh OE teerele 2288 | Shoat ok lerdenaaiterm (Clo) 6.5 pole clon 6 guise bulls bed be por : 
Ok entree 2289 DORE VOKC Vice a onientae i nie eae yeitee | SE: Stake casei ae 224.% 
3 Pere 2290 Wey Awe MULe Weeks mle ccrt ota cieos chetbactey® [staves RPMRV Ata 15. 
SOR Peale 2291 Hora ceveradleysacas sterner tari cratic. aon es 55. 
AVo-casos 2292 DMRS S Caister trees ce oe eos occ one ell coh eusuteeedeoes 10. 
SOR ae Ar 2293 (AGe MEV ATMIMNeOLS GE Ue a etareaeiey este cial tate te ere ne os ilEy 
OMe. = 2294 LRXOLOLFA SUID, SA oe ar ae ele a castes, GScoRencal ao PaO om 8 ere 25% 
3 OR 2295 EIA EL EO WO lictened rere tats es tare-rn;' co: leet hoe erp ee Hal 
OLR mae 2296 (Ca De Byun) nhiats serene Rees Heck ath epot areal ke ba teueee caer obend Bang 
81 Ucar 2297 BAT Rem Gyno scraper atte) Wea neers eeeae ecm ee ree 85. 
3 Oeste 2298 AC ARW OO GSS tee ket ate arte ae eI oe Rr 24. 
Wsoemac 2299 eS May OT we arr pe en. ee ek ute okal icant wer ree 45. 
B05 wees 2300 Wie PAX IN OTIM AT Berets onto tected eet Penn (Nee eh nae ime 83. 
3 Orme rsrae 2301 1 os ONS BOK) eae Se ce ry eR APN ues lel Wl IAL aR rere | 22k 
3 On ce 2302 Wie BSB CELYis seen ck crae, Soe aston elie eamerae eae iP 
SiO)s crstcioral lates fos ween ete MORE CUWISICl OMlepen cue eer era ier 1,500.00 
3 mews ts 2303 Byascunlocksinransterl Com cers. rena | eter ean eee 1155.2 
ge ae 2304 1 Rr) ean.) Of: Xe ran tes ewe MEM gch oxteiek GEC AONE aa CPA ges Oech ae 12 
Ae Per ys 2305 HUaLesmamiele Ube COs sewed tae | enema 5 eae 27. 
Lt eee 2396 TRAC NT OOTP he staat een Ree ae a leat Se ce 
fee a 2307 ColeTelephonevCor tre weyso nen fers eee ere: 
Sepia 25.063 2308 RATGeOUSTOMS cites. ek raee eee el ene eke 
aa tee 2309 IRODETE ME tpn. sya en ace Rosy ce ce hehe yates seeks eee 
Dhgsisent: 2310 Dig as oa cis eects ne aera | Re Oe See 
Dio hrs 2311 INS Aisle yonvaaqesveueS 5 Soka om Epige| |SnIeee oe Bees 
ais ete 2312 IERIE I Do.qoidsss} (OW) digo obs c Moolimes o Aa om oe 
AS Seat 2313 a Joa 8 leans) Ie) Chaves nea cei eae eg ets are et eR MM eee |e 
Drernne 2314 IE-sHe BOCtLET ..y0.udseat rer Shree | Peocwe ceca ene Are 
Dee ae 2315 STiihwerendici COM sae eee hae ee eC, & 
Ppt re 2316 WEBB AWE] Chas Sawa utes ioasn Soke bones | sect cat hoes 
Dee wa Dole Res CMOOTE a -ae-Foearctore etek arask ocheeecal lowe sac aon Soe 
Deke ite 2318 1 O21 Shes CONG hee he ree Pe ar esac eee or ry| (eee ee 
LD ape Neon con 2319 Wie AG NOTIN a Tent.) erauaue Kucueta eae sans nine lectoncaeines erect 
eee re 2320 Suendeshaneya Iovbighuiaes Coy elas eomeclhboancescads al 
Die Se 2321 Hp AcHRe TI eyes ts acedeaeoc eee tae IIS orem an ohne 
OO a sneorctin ys Za2e Lgl Dial BUCO i dls ane Coote iar Scag ee Bieler enn etate 2 rote c 
PN el te: 2323 18 Fa Oh MN (ol ona ae i ei erncy Sear eine | |e ne oa 
DN ena | 2324 cee ara MIR AAVAL OTs panne ears denancyoee eles “a Cage ioc] acco yay ees 
ha A ed aS rete ss AND) TAGISH co oacace ssodochaceoss | 500.00 
Ped Borat 2325 lENie Lita Bly AVON S creiaeloiatoie sce a6 clea FEteaeresstotc tian ore 2. 
DERE 2326 JAI SLeClem tether tert enn ser ee Nas Bae een 5. 
He enero 2327 Jats TS RN UCOMb tise oe ae hy ch aaa ocho prio ete al Rees mse ae ae 9. 
(Sipe te 2328 13 (eds RRA WON bee nes ns rnin Btls, ety Cee ail Weer ote teat eee es 26. 
Geen: 2329 ANSeS SIE Wel onts coat lenis en, oe cca bos, ears Were etea' bee sf eoee 9. 
(Shey aeeen aie 2330 SCunlocke Nrans tery C Oneecey-eerey ers (earn eee elie 
Giese 2331 DAB OUCKG yen. eect itr ene see ce, Stead REN 218. 
Giecens He 2332 | Western’ Union iCoste.. see aa ber | eR ye De 
Gui. ee 2333 | ING Ver AlnanOasiOls o on2oedcbe ode [eee east hws bee 36.5 
eae | 2334 He ACeRenileyscnemer mee ee ee lege Sori reaes 
Girt: | 2335 | RODEN ARMAND eset shtatetenctye enake Giese | Aucnowerhane ses Fase 
6naek | 2336 | LW AMNINOLITI cme eee nes terete ates. illo tee dn tae 
Gre ter 2337 EIEN GOOM Gracie nd ees Settee, Mae Oat ine cee eee 
on oeo¢ | 2338 ike IEEE n oil ao dlo an donoot> todos oe om oa de 
Giana 2339 | RAE CLAM OOLG ER cons See een SMe ener Da Te Uns 
Gipwa nore 2340 H. C. Tuck 
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Date. War. No. Name. Dr. Cr. 
1908. | 
Oct Fibs alk eee tere MORE MISITIONy vase eae $2,000.00 
Sco Beets or 2342 By George D. Barnard Co... ......-- | ae eres $48 .00 
eee Gis este 2343 Colsmclephone! Commer eciaamee cee Jordoonaen so5 2.50 
Ch lo earaeererer 2344 ING dio LslenooioE Wells pon co ooo Who abe | AA es oper rc 5.20 
Sete aos 2345 Branle Se BehziCOveses ise 2S. cold |tieots uate t pT 16.00 
INKohia. Beales 2346 SB eWihiteto ms atc ae tere hem eae See Cac aseeee 570) 
CE NS PEAS me 2347 Javoloyercenal SOU Leterme one MAE ere Deen peal ls ona ire Gate aer 18.75 
et RS RW teye an 2348 eee later rrr. aareacver- wk onto otesterce =n Adah 22.96 
Some mesis Rete tae 2349 Be AcoReEmMleyervaer too eee | Uber iene ei 17.00 
OAR erent cart 2350 Re Mie diwi ket ants chen rn raicie. ore te | EEA reece 24.00 
eae Soe ee Ente 2351 ByalimC eMOOLe nwt er ees Poured ALE 62.50 
ater or 7)| 2352 Slatesmaneetib = COp eran semen Ri O'R a 12.00 
em Hes in ae 2353 Teles TUCK eae Mace eke tgs dandey tayo acted eee cet pan ores PIPM 7/65) 
1S Geet 2354 LD PB TO Willicacettscesnic ee iec are Oo oer Ses ne aoe 230.69 
eM Spe roa se 2355 DD Hse LUCK ON ge ce pan cs tea ee: [------22e eee 189.31 
CO oe Gees 2356 WiewACSNOLmMan nae onan eret eeteacta eh aon 124.20 
Gs | Bie Se ees ee ert ae t LO MTe CUISITION Sate eee eet ee eet 1,000.00 | 
Ch | 22 er 2357 By Cols RelephoneiCoeeneeen saat ee ao en oe Ul 755 
IDG, Oy clo gcc 2358 Oo; INN Nae Cys own codaareneaaciladecdneodanc | 1.25 
cree BO stians, coe 2359 | 1 ave ee OUD LR ena artes ee ae eet ime Ia ae Se eatee are aie r/(0) 
eet OK contd: 2360 RE Gi ELOUST OMAP eset hernias ita maltecal ani ers roe 9.25 
COE PANG ine ees 2361 bye] Ds AB IRON (albngeeoas aide bas > cpaty Gooko Deut MIRE E TA eS pt ae 226.44 
Uo Gla easear 2 2362 1D Dee) ible eon cae interao cess, clceokcred laolecsrc Cone ora 198.50 
mE ORegevone 2363 USC MOOT Aree cease eae Ee re | Sees aaie eis 67 .90 
Ue, Meee 2364 Ge ClamkcR see roca mage ey geen Pali Gee Re ec 20.27 
Carn (ol aiAe eat 2365 Hs Lee ORS OB Clearer oye eile, OB ah sts Bee Rite Ps Loa ee om cern DoleaoO 
oe Oeste 2366 Hides lehoshiansoians ann Uiaedat.cm etal len am oo aan oe 20.80 
Sorting! O82 2. je goes 2367 APICEC OM NCOTA 5 Sears, oF Se Stee Ue Sica OE oo a Go Kata S 5.00 
Ute 9 Gee 2368 CEISAD) 1 ay pepe oc sccathes eaten sees it] Grebe merce her mee 11.64 
Ct No votes 2369 JE Ly 1s USS KO) Uetrestemeek HieG clones eaten eee eRe eee te oto a eo 8.00 
“eS Soa proirc 2370 Jase CullsOm ae poey- ces Sekar s eee ss | eaters eas teel sales 22.32 
seme Oars cas 2371 | (AG JPME AIMIMeTSLell a. eka rete alin oh cece ae 19.30 
Se STE ie Beiecl| baer eke cols wauer were FROLO VERO TALE cevercnantensacseetca cent eae stebey deers 100.65 
$10,701.47 | $10,701.47 
STATE HIGHWAY ENGINEER FUND. 
Date War. No. Name. Dr. Cr. 
1908. 
DECMMS Reet lle ate ya cien Rou alan Coweta c.s tig cena neon mebae eects $645.51 
SPB trcntie 2 117 Bye EKO HAS 1p Gowess CO. conocaucaneare oe. UREN SANT | $24.50 
rae Oss she acs 118 /Nodialeehols Bp.4q ones (Os 5 sous oases elleoboo soon 4 oe 4.95 
fecal ieee vis sc 119 Heonomy, Drawing Table’Co.....).|.....25)e.- 23.40 
eae aha is 120 S Sa EKG Sees ne eee eae Ace ae Bates Site, Okman 37.50 
Bea G Meret 121 CUr tis SER ea, ve, ee ee orton is ee | 226.41 
sce MG rcvees ri 122 JHCSPritchand hie mets Ane Ce eee 134.70 
PO Gee ae 123 IRAE IS CULO CK omen Pny yn eee nee eel Ch tex neon 4.79 
Hy UG ieee 124 } HusenesDietzzen Cotes piss ries era oe cha ere ee 156.59 
een Gln: 2 Font 125 Count tlarvieys.Areeiscree he erm Sa nels ences eee 10.16 
soe Oat oa: 126 HM ttaGilberteumas «ose eos shone eee 50.00 
CPG aaa (aioe eae MORE QUISITIONS a eration ee 1,000.00 
meres Ole 20 chs 1P7¢/ ee Vee Wie CISTI es tee cesar cette pect tactic Eesha acts 16.80 
tat Ole. cpcee. 128 | National (Papen Cores ews nate Sele oink hve acti 5.65 
Soar ()ISceee, an 129 | Countyhanveys\..cisesivsst ee pees emit. 2 ailerons 6.77 
Rebs. 24... 5. - 130 | ET Ga Gal Or biases on en ets aia ast oh ellis ea Seems 50.00 
eee 131 DLC Wia rein essen sscecus meer Se) na aera hee 66 .50 
ee ae 132 } See & led of GUE ce ems cee, aha re EN eon ercarion  Stors 30.00 
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Date. Wor. No. Name. Dr. Cr. 
1908. 

IRE O de eee ore 133 Biyedr Ce Pricvehardiccs ater. ae st sree the tall oceegetedancatrefene $176.08 
cea ares 134 ScunlockmiranstersO Omen serecrecrcsicneaa tn cneienen-neieelel cae 6.12 
CO oe mies 135 CountsHanveyeoccrcns 2 see sc cee liane Siseen ec ches 13.40 
CO ore 136 Simitheeremier Com. ..2e0e sess sae levatiayenetisve ue Oreas ce 4.25 
SEES everays 2 137 (CURUISHEDIIG Sere ce pire eee ate ee a eas | 200.00 
Wing Tg casa & 138 Geos Cooley tna. der ae sao VeeNteeee ate 50.00 
oS ere 139 TeseRnICKenthe aot eee ee econ oven coal 2.34 
Seeds 925310, 140 EthanGdl pert ee centers reno [Seer oe 50.00 
Oo ee eer 141 Seber B INS oe Ft cietcstrciccersre cre ech acs hie ease ee erie 40 .00 
CP ge) ee 142 OPW Childs ease ce oy nace Jee ce ee eee 10.34 
Nong I eee aeena 143 CurtisPEnllee is ao toto ee Jesse esse eee | 111.14 
Cong een 144 ugenesDieizezens apc o se Soci eter otra cececacee 10.00 
ee ieee 145 American Express Co............. | ong MmSrecucheteyts 6.40 
5 eee 146 ColnStatesmiane certs caiccic shes wrest lee ac eres 12.00 
Oe i eee 147 See Billcin San rcor trees ence tees es oa @ios de wee 8.60 
CO er oer 148 REP SCUDIOCK tease here hase Ne7 a cleteeievieel| cacnees ie eaten: 7.93 
schamealln sere | 149 Wire laeNClSOMet ts: pote ret tre onshore ene tar ttc mere 6.40 
seal Stace es | 150 JobneAssWallidmMss aon ae oes le me ee 56 .42 
SSLS at. | 151 IBaTnes=Crosbyn COR e ec cis cicet RP er |eee eeeereae ON aif 
Oe By eNotes | 152 USusiesMCGuiteteangtt cscs eee ccs benititec 1.65 
Maya ers 153 Smith) Premier Coss a ccms «soe ocoellace ee ene eas 1.96 
peal OP.) Fs, 154 Col} Melephone! Comer ace ae epson crenatae 4.60 
Ve al? eee tee | 155 MttaiGilbertecs 22-4 crane mel Scie cee Ne 100 .00_ 
Co [2 verre 156 DDFS Wiai rl SGT aecscce, cee thence cay eisicuece Hever in bMetromeiebienh cies 338 .40 
oa a le eee eee 157 GCUnGis EDs sats ce Seaver toe or hs gens stave leer rms eters | 741.01 
CORSO RE atysr. 158 Geoxls Cooley yt. tare reins ean emote 16.47 
SN Ores a 159 JC Eritchardeeere serine eta cee eer ieee se 440.88 
siete rer ts 160. Shields, CaCountsaeesn races alike ens aerere ene 6.50 
SO ee 161 PWaWihittlesncae wanton ur nis [ass Metre sant 15.00 

Sem OMS ee See lbs evairs metadata Moe quisitionmarcrr eee ener | $2,500.00 
ajmiey Beseaee 162 By CurtistHillte.<. a 0st eee \oee eeete a aie Nie Se 239.01 
Fee Olesen 163 OSPR UCK EL basen eo baie chore ores res cee cee nee ae 3.36 
CO eit ee a oles 164 IRaACiiCel plese) COME irri eeiner lice RP es cee 3.90 
Sema Sees. < rs 165 ENG Gas Gal Derties eras Shel cs tte See rtnen oon one cae danensce 50.00 
Lee aera 166 AES SWS, Wihtt les. orseicy nese atone |Rezaus setwete Reker te 10.00 
i Dats oaeeieat | 167 Barmes-CrosbyaCOn ace ica ae Wale ee Se rnin! eis 17.95 
Wilby oecase | 168 Wiesigna Winitorn WIL CO. .scce6denacleocconssudac 1) il 
LE epee 169 SE MWe Winitt less eine. tes ens Ieee tenes 15.00 
Ca eee 170 INEYNOMEN IIe COsgacodeaconovandleoonodos dade 17.45 
Oe Sees 171 PttanGulbent heey tes ices ee oe eas ices 50.00 
gt Alea ete 172 Curtis peal eer sateen serene lca aay alliceaeaecat aen nates | 200 .00 
Ge eee eee 173 ANAT CHIT IBD TOS) COm ca eo oondoanslesuseorneucs 4.00 

Oke Be Winer esate | an eee era TOsre quisivlomer tees oe cae ae 500 .00 
Beets Ol Ales sieve 174 By smithePremieriConeaneee reece es \ cies) CusesROL ay at 8.00 
cee (hae Ac, = 175 By yACbRemileypewe. aster eats es eorters veo 15.00 
Se mes Seance sous 4 176 CurtissAille eee eer cea aeaoe aioe Sato Gd 241 .35 
Ce BAUME leeeh RP eS CULO CK tar-tarcieis neat cacrossicneacte ll Ties aa eeen aetewe 7.70 
WBS oe bic 178 DDE WN Gal oye hmeraeenontio Stain OMe & ee Caeaeere| | Men e ors eeenee 50.00 
CO GY ereraae 179 EeeARemleys1 tees a. eee ae Merrecen eae 85.00 
pieced Oe aye 82y,5) 5 180 Wo tRUCK er bry ceca csp tasacn ain aeeweeense a el Ret ce eae eWa ae St 

seamed (Dl nreece.cl|leweve, a cterecoh erro MOMECUISICIONG et .. staracrs se Sree eae | 500.00 
Bea). ae 181 By Scurlock Transfer Co............ Ekerederts acs 3: 15.00 
PAT Hee Li ats 182 Stavesmanveub Conners sere lPaerctorsepesecea tone 10.00 
aise: See 183 Cole telephone:Comeeeree eco WS One eraketee ators 4.50 
SOUUB 2 aeaidiaie 184 JAP Coe ens eee SIE ee tS cisiotOt eek Gh tices Ren oiveeee eae 50.00 
Som 2s. Sixt, 185 SP RUGCKERG cis cise wis aid ere Siorere ter ia choke ectoeeae attacker 2.61 
Lee 186 Curtisgiill Amer aat iexcieoron ic ietaian tranche ots ee 304.25 
a DES care 187 Col. Herald Newspaper Co......... | daellate cnc oatiascerews 2.25 
pile hice 2c, 188 PAT PREM Cae. crotecdaveetehe. sec vtieyauay ss lhe: do sic ele eon’ 25.00 
a Seen 189 Col. Herald Newspaper Co......... Vn raeo ee cao 6.50 

CE tea et) ie, eee Co Momequisitionhwn sass ees ee | 500.00 
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Date. War. No. Name. Dr. 
1908. 

Oise Ondonac 190 IBY GHAR sRemlenac ta terets: sche Skene al moet Rteeeres 
Coed Os hho aie 191 Cru PIS HITTI ews nce teres otek tories ly te ee ee 
hy = | See ater 192 EYP ENELS UIT Carr eneksirnoneyencwats ousiaie accel. ch oo ee eR Ne 
Gor Sol aaeceeces 193 De Wiar Gin es ery) a se aspaeeie eel | eee etc | 
SSO; en he aie 194 Ei ttaaGilb eit ae crreee Poe aA AN GES. doin Blo © | 
Smee Oy. ae areters 195 Troxell =RoObINSOnCOnmeci aieiceel lei eerie 
SP WGis mS ane 196 RA Gay ELOUSUOM Errata sean res ear Eevee te | er nN ok ree 
PLiGiS bean 197 Geos D Barnard’ Conese ne Versuch oy comme tec 
 WBaloeec | 198 COL UISVION COobacccscshoonedallesacccsocns | 

NOW Boo cane 199 CuTntisHAll sete eRe oe pl oe 
Ges eerie | 200 Pee PMINGTStIN Gene ete OR A Eederce eee 
Geiser or 201 Economy Drawing Table Co.......|... Beanies | 
Sr Ree Siscc ds yee ye 202 JNO LAW ee Wal LIAIMS ees art. Sn ae ash ae | oe care cee 
Sr Chere 203 Shields:&#CoOurtSG sateen Oe eal ie eee | 
He See eco | 204 ita Gilbertee ecrer rec era: [ised aac | 
Oe See | 205 MS AcRemley nace ete ecient oie or ae eeer 
se Sa eee on 206 RAG OREOUSEON eae ae hits are |i) oath ge | 
CO SG eae | 207 i RWICKEeL ty. Sees pee oh reece ee nage ee cr dco Bveres | 
SIERO SS elias 208 Dra TG MSU ONC eres cree ions ce eae io eats eae teeta ew eee 
(io Ts alee ein Wee Bae: leone quisition eee Tear ee $500.00 | 
SAS aeeecia | 209 i ByiColehelephonelCormecss meee alt ene eee 

IDO; Gseosoc 210 | Colsilelephonex Cosa tea eas eee 
S  Ooocooe 211 Jello BGS) isi Ofs,5.8 eycte tea 6 Ab Sioa alo o/gs8 > ohel ona ako | 
Solas Giniorcisiene 212 IBALNES=CLOSDY1@Om et waste Wome caeea| te Ronco 
ott AO ssc) ania’ 213 (OUD Td S 6) UE Seem atnsuueten FoR cree eae eNe tn is Bes eer cae 
OES = (fares | 214 | GPS RUCKOLb Mates Seve nae | Motes eee ere e ve 
oO SAG eemeerre 215 et tanGilbertciman rvs wccseee ever recceces| acer eee eet 
Se Ge 216 | eA em levine. psi’ avis meet cl ea eee 
Ua mea enone re | 217 Barnes=Crosby- Co. 1s, avacaya nec e seal eerie 
CASS Yelrernene te 218 | IEE RAS VCTM CO Va. sercesttaetaoh svat concn aia lane sell ale omcaeve noses 
spmemml Ole crcl cer. |oodoon0oc000 ROENE QUASIGION cack Nee cieee cde icndie scorer 1,000.00 
mM Sion Apne aiiltcus, tousbarecansh aie Biyph alan Ceres ante meexcueccde: pantiticutrec,sralccnneati ies cher 

| $7,145.51 
| 
APIARY INSPECTION FUND. 
=, =a ii 7 i * ap a — = _ — | a | 
Date. | War. No. Name. | Dr. 
1908. | | 

De Coal ie eure | ase oot fs Monbalan Ces. toe. thne eet mene ee eer $71.59 | 

SO BUG IS ce ayer | ts} IBY SMS ESD) an Divc, ycucorysnecuere eer roleeck tel cache eter ater | 
1909. 

Pit syed > cy. corel lense: Srairedene torrortes< TOSLEQUASIUIONF sites Ue aa roca | 200.00 | 

IN “Geog oF 14 Bye MeSE UD aT Dy itorcssescors eeckseeteasteee staal sen iarer ama ae eevee 

Sep beee2innn. wrens 15 IY [efal Deol DEW oh gee ecmiee s eN vara RONEN e karen [enue eno toma 
eam Oo cere lean reye Brest ea AOAC Wilscucgiaded ose ends Se Gom oe | 300.00 | 

Oct 16h en: 16 ByoMEsH sO arb ya. aes memreieens troieiece tears [Avs SS Ay opciones 
OO ih beet Seek ba va a rtrnae ANG) MAGWUSNON ss oce soc Gssanasoe soe] 200.00 | 
clears, oaeyerte 17 IBY GH cA Ret Gyo, saris crt earns eal enn se a emo ccaons 

INONEE oleic 18 MiSB SD arby. war eres cio beeen ES aencicechs Sets 

WEChu Gia never 19 MISES Dab yarn crae cet wee cree eeccersiics lens seis a Reais 
bit 1G) sie. touee ngs leetiass a teks takers MOsTE QUISIPIO Mrs ac yee oeeteRe came foetieas | 300.00 | 
Ol OD} ieee eked Deen ae aes a ByuD alan cesta www ceun tec erm ete ees | anced rs hate oe | 

| pee ee 
| | $1,071.59 | 
| | 


Date War. No. 
1908. 

IDO: TIES tin lence acnen se 
CO: SIG Ree 1031 
oe Ge yeas 1032 
PTS x aes 1033 
same Get. 1034 
cel G eA || 1035 
Sat G ae eae 1036 
SCT Fa 1037 
SRST Gre. acne 1038 
OO Rr eee 1039 
Sea G eet 1040 
COC Te ee 1041 
Ce Te a eae 1042 
EE (a ey 1043 
CoS TG 1044 
Sea IGh Hoy oe. 1045 
CeO iC nnecatans 1046 
CLO TY ae oe ae 1047 
See I GY ee fe x 1048 
2 i(Saeewemae 1049 
SAT Aen ee 1050 
SG SIG eae 1051 
LS Gin stan: 1052 
SSEIIGMORRL 1053 
SOME i roe ie.cn 1054 
64 STH era 1055 

GREE. 1056 
Sen Gece 1057 
OO ATG sear 1058 
5 Sep 1059 
CO 1G} OR Hee eee 
Ci pete 1060 
20m 1061 
Seas 1062 
Fae S ()Ek teas 1063 
AY (a aoe ae 1064 
Sn ee 1065 
sae 3 ()inpeece es: 1066 
E80 sis. 1067 
Jose S (ie Sy, 1068 
1909. 

deny AS een ae 1069 
Chai Yar eee 1070 
SAIS ae esr 1071 
ob: PG 1g ieee 1072 

Ss Ree 1073 
08 T/G es eee 1074 
0 ae eae 1075 
Ci ae aan 1076 
Sl Si alate 1077 
Ce She 1078 
“Gy (Gaerne 1079 
(tae. 11C eae 1080 
St (Se Come 1081 
60 sri 1S Te aeraae| 1082 
20.218 Fee 1083 
St a 1084 

eps. | 1085 
SOMO en st: 1086 
ODO) aes | 1087 
cee) i has 1088 
Ui OS Se | 1089 


Report of Secretary. 


FARMERS’ INSTITUTE FUND. 


Name. Dr. Cr: 
MOND alan Ce perc sars cocci Sel IS oe colon Fee $1,366.48 
BiyzGeora wie Walliams) see spe coaster ae eles trocar sae: $80.50 
ColumbiaytelephonelCorsaaee a. 4c eas ee 2.65 
(Oil DA Gy KOGA ails res aioty Diy dioaimt allotted ek cette 94.34 
MANA Ds SOBs Aivetiens ocr Oe esl evens lea 9.74 
SNOB VVANG orkars Sonsqh- tome fe forays hore ee ete ol 10.12 
Mena sB ale yes acre cesgeetks cs wae ee oe AS elec eee 30.35 
iBarnes-CrosbyaCOn a suvaars ceca © 60| (ce yearn 6.23 
(Od Dine J aerate laters ne okey bo ekis Seve PREP re sas ore 10.20 
\aiioe 18 leosk Oe H ool Ne Se ee Aca, See Chretien lo cee erected Gee 33 .26 
‘eke DE SiON eGalne aumic cose oe oma I Aae dS omnia 8.17 
CSD) ea y ON rere scr cya teen goth Oucssces ts [leanne et hanes 98 .03 
ColimbiakStatesmant merits beecsse |e cea 34.50 
Seed og KIS 8a 5 Atay io aed eee cece loo hcceeen ee 50.00 
CROPARAING Sesser was ce te nce eer ees teal | Sie ea oe ensemeees 75.00 
dobar hel Ded EA A eee oh eines Mee reed mecca ielictoeg 150.00 
SHaMilm Jessop hy Mi (COs s ks noob allaooseoo ecu s 4.50 
Sap r Ond alten sr bass pee ere als | trocar ees ore 200.00 
Geo MWe williams. +\sainee ty elf oso ieie ote 150.00 
NIA Mae ia, 5k hen ee Se oe eel inca Tee tn eee 10.24 
IDE AWE ints End eG Pie eran Ug Saeeaiaby elena leather putea aemO ne 100.00 
1S (CS Jalota ite em ie O cae ae topeeenal (aera cone miauana 50.00 
DD Sis SU GR OY eo yniz ei segitat eyo hess aoe lei ghassesae tees et as | 39.62 
Deh TM CKE Ye 8 sas coat boken Peunsn oh ea trae eee eel 16.74 
CADE CRIES a reece eee er eee | I ait eee ee 11.62 
Shields ca Counlisre tee eee ACT ces CLE 6.00 
SAW icf CONTA WA Ven occ pet eee ny ror ee yee Oat ease reat one 36.49 
(Or UN kop ced AN haere A eens, Boao Be Cac on etl Peenlghe ore etece Clot 31.00 
ERAS POW DEI SC aeny een beastie stare eaeensie 6s 11.62 
AWistil EL Owain voy. pein ae, bart dee hero 12.05 
ROME QUISIGION See est coat eee 2,000.00 
IB yAEot DD SEU enese erie. te tee eee [icon auc) ors 10.00 
Stone He 5 lara paonee tens areas See cha Gten rd. cad It pet a a eee 20.00 
Barnes=Crosbiy Gosia sents chee ee snl ensieeeks Ste roreue 3.85 
CORR GING este te paca Roe eee YN arta ie Pe ta a 28.80 
HAGE SCM ACEH ra 5 hea re Pon te aera ee ee 10.15 
GEO TW WHITES eng eee een oe eect on lle, eee a ato 10.08 
Regs MUI TOTO esc ee ee eee IC eee een oe 10.37 
Sip, 1 faad KoiKO CH aN ashes BO Se Bio 5G omer ram ate croutons © 3.96 
KnelsleyaBbantalmepncern eee ae hi erate eee 4.14 
CONNOR, SIGS. soc caecseunecleaanson ecco 50.00 
HAW ie Muli OT a ca pk eee ee Sete ol cle Reese cll 21.00 
Cred 2M nop: ¢e) Se ae are cetepas Gop ors Re Error ee ae ee 4.00 
WRCSEHOwellie ers tha seen ceteris PEG) 
Wee C-SHiitChisonee. 5. se ay eters cil rete cee ote 18.75 
ATE MSS CH WICC IAS a rune tk tu ce fay | eve gee Sees 2.50 
INFERS COM GTIy cae. ae Re om Pare oss ne ec on 12.50 
C2 By Hutchison «vic deter ea Oe eae ae PHep Aa 
FEL SAE Wat AIT Sten ows, Mecaewee eS nee No a ee aes 9.65 
INGO Colimamters ss sae erase ares area) ae ne ae 17.00 
Jha bee ChriStian tees on acter eet ere eee aes 26.50 
Ree Viandeventere. a jas rorian ee toe cece 8.00 
NCR EDSTELOUC lise iy car eee ce re eee | Gera nee 8.00 
IB PSEe OZMEN bats ores cic ee ee asec ace | Seecuctaey -aiePens 35.00 
NOT CIO VELE on etn ied cn ee nha oe lone eres e aes 50.00 
DAKE SMOSe eye tera sd heii tees coy creche er tas | Cn pee AS Shen 2.00 
Sc 5 By KGS yee ae cope ore ore cape tok eaeeus a cron oe 40.00 
Se Ge nin C Lente hewencrs, seer eo cers (daly center sees aca 23 .48 
Sees) ONG a ete eh ee ead fon | te eegee ened tere 202.38 
TNS Abas (3) X03 oT ens, Cheech oes EERE ERCN Cpe nee eae 2500 
IM MAILER Vee es seve tect aves Tee ate teat aes spare! etree 1.00 
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FARMERS’ INSTITUTE FUND—Continued. 


Date. | War. No. Name. Dr. Cr. 
1909. 
HIG Been ane 1090 IBKy ANoneinieninl Iaxqon@ss (Clos 55 52c doo stalacoorocnp ase $7.70 
CON a eine 1091 JOON Deerwestern- a. see eee sit catches tenets geste 14.15 
sede ers Me 1092 Geom Wir wWillhamsigny reeset cseacestic.s ohio ele oieetokeiene eae 21.74 
Be isnt ete 1093 1 LSC el 6 Gla Fc ee ee ie eet ne maine Baa Be al ant eens cl i hacotc fc 115.56 
i DT sc | 1094 Wie BOLES haere oan. athorete stale aie Ae tate sachets 10.75 
Die eA eye 1095 Me eiMiilleneey. So pee te sok nee <b all hie preci way aS este 9.37 
Rites ae ME EO | 1096 Wisekbe Chandlennt emir ea soe tee. eae eeepc 24 72 
AGP ea 1097 VEE TGS ee reer an. cytenes roasts mie RNS CARRE OLS 8.60 
Seat SD oe eh coor 1098 Columbiatstatesm anieaeci sero eel cieeeieneteer terete 16.00 
cae a? 1099 SENG I KSion Ns. cans Soke aasoedallnooecoabueos 14.00 
COTE SY 1S 1100 ME AVet CALrOll ete ect west a srcuene te st cl ltsacitca et: terete eke 2.00 
Soy Vienne 1101 ColsitelenhonelConpe saat eee eee Hat fee pee Note 14.75 
ral ine ee 1102 Hee Mumford. ecient seo Morte lscas oats | 22.78 
Ae OT eens 11038 Barnes=CrosbyaCOn mers eit lladupd ode gegeveenye 66 47 
Ma ieeeel thts. 1104 MeAIB sMillereais tacrna eerie eee see antes Sra ohare 22.20 
Seems et By 1105 NationalpPapen Conese tee ce adapete erckenn toch 10.00 
ve i beater 1106 BOB Mim fOnd gs cork ic rae eee eR ORE PH MNP 
Che Nate 1107 JeaC a Winititene «05 eee ee Oe Jost e eee eee 27.65 
Cae eee 1108 Ase MeCDOwell ine ites ene || ss dieeetecel sresers 41.44 
i De erseos 1109 | Gia! Yann] XE CO) Rte ae MAR EA ty Aw AE ork Fl ancient iar ON $a 15.00 
OS» «ied Reese 1110 CSB RHUtChisontet ca ee eee ames ce ees 35.41 
A eal eee ree 1111 SM JOLd ante totes oe ment Ay nnd emp nct en a ape a 196.31 
se aN EES cr 1112 Pha) s Rea) DW ove see erates SF Caen Bier ter Were ofoetenseteney ye 37.50 
Ces Si lhavereaeietc 1113 Columbia Statesman.............. |eiooeioe dak 5.00 5.00 
- 1 (eae ete 1114 dEis3 Crap eeu ore Were eA aH hey ol|inyemon aah aer one ens 124.59 
Ceaig oleate 1115 NenawBaley Aya ees cis ce Ce ol | eee cate 16.79 
otek eee 1116 CS Wo \KADILE NOTE A oelsdoba. oo 6b eal peosrogonesc 75.88 
rete Be seca Talay | Barnes=CrosDya Ones ee eee Neeee cme eac comers 4.75 
Bia lSicnsssenec 1118 | Salli is AKON ENA erglaeee plots cee orden Roatan Gilat. one loro 17.01 
fo wei fo eeu IGHS | SAR IesMcMowelly == 223400 1 e a5: [atereecasye sty ers 40.52 
SP aL Sree. cto as 1120 ORME WRC Sean Sree oni eae rca Egpecneeceretontarn 34.44 
Ueto een 1121 Columbia Clubeeeere eee Joe ooeonon et ¢ 3.00 
UO aistea ee ae 1122 Farnsworth-Childs Co............. |soonecgascne 10.00 
SBS otha 1123 EUR L CTS waeetey pe ciccciie cist st nGuees cosi| cick cucaeat. Sma 7.33 
Hetao9 {Sys eam 1124 Tee Na, NWVCNIGIESS se ora'gierd a ares Bo Gao eae G hereinlol aks b 12.85 
ee Sr teary 1125 | CeBET ME CR CS Bien ttre eee ic ice aie le ted sie aes valnad ors 9.69 
ot 1S sete che 1126 Bairmes-Crosbiyj| CO pew aeieeeir cine | tle ere 14.85 
Lee PSS aes os 1127 1B Es) Dor) 8 Od ofS Secs en Rdg Anea Oehcmanone o | oaecs mecha ees pane ; 21.27 
BS 23s aes dec 1128 Ist MNES OOS OA7 (Co). 5. ¢cceace sanaue long so 0s 9a5oc 7.51 
eG eso 1129 (Coyulint; ISIOINIEsc uc oncnwoudomooussalodoansanaece 17.04 
Ce ane aye | 1130 | ALE Wei NAMES Ao gig Sob oe una edllenme Soree os 24.25 
NOI We. oa po. 1131 | Columbiay states ina asp seeps treet t atet | 21.50 
Gee tase tenes 1132 ibarmes-CrosbyaCOsenae ane eer I erotdl Serge cig 4.95 
ple opt huk | 1133 JPEKOLHG ISpGoESS) OOs6ospccccuneesaniloooeror sacs 20.38 
WEI? “as so noel 1134 iBarnes-Crosbiya COMM ante einai iii ere 21822 
Ce AS eee | 1135 Dee GU HS etues ea grea ewe Obie oad Gitig| (ma oO Oo amie. c 10.00 
pe ee OR ee 3 all 1136 Soe ORGAN One ye Faces Soc sera | eoekelemaacrcrs hate 1.50 
ie as oter oe 1137 Bannes-Crosbiya Com aria oc eel | ee cre 15.50 
pe OMe eh oacts 1138 | BENG OSI Ns. ts el eat ater oma eee ae BS elefoctors.c 28.68 
LOE OMS ss I ph ean eee MOLTEQUISITIONM seyret ieee ee | $500.00 | 
June 8.2... 1139 | “By Bammes-Crosby Co.re oe .. 50" aoe So oa ona ge 56.50 
BE OSE ccctsvere | 1140 oicuuntoyelte Uber (CO. se aacacenosclocecocu 2 cua= 3.64 
AUhy Ie scales 1141 | Stee ORG any st capes Serene | oteiesel coamyrtner ona | 150.00 
HSER ean 1142 1 Deeds toed he) 00) Lenin steers ety bey ses Ree a Eco oe lero o Dice ee oa 42.50 
SSeS (ji Yann se ome eh | Ta requisition. 95.8 soot ae 500.00 
SSO no: 1143 lee RIES aS eM tordOr Gan eae fe oeen meers feet Oh eee cares oa 150.00 
Sepiaeee soci 1144 SIME OL Gainer ers renner ee ten easel | el Roce ioe tenet 187.05 
ECO) et er 1145 (Coy JES IIIA Suen aneaee wool oasaastons.5 123 .30 
heat acetone sek 1146 BS EE DemanGece sis aces eenay tsar Kereta holon ses Bes 15.22 
ea ee WAZ | PACE Ge Kanes oe he a neg oes aac es [Bersectose. 7 a0 12.89 
OciaGee eee 1148 TAC LAW HIEteT fn Fac sol cea mer | nse aregasins teen eae 23 .80 
Sf Bi: 1149 Wrecbie (Chandlers, orice oaetiectareticn: tee totcs oehicactcier 5.41 
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Date. | War. No. Name. Dr. | Cr. 
1909. 

Octe iG abe: 1150 Jehu ed DoD WS er emeanige om d coatnaon malas cian morte $24 31 
CE Aeomeae 1151 NB eye oud ataiadl Len cee tartans. GRMASe’. GIG. tam Eh IOREEN [DRErG CroAOKe ORE oak 20.00 
SSW Oe! ctr. 3 1152 SRM UOT amRee- terior ware ie tee eee edn Seen kien 239 .63 
ee il eae 1153 ANNICLICAT EXPRESS) COL Eerie cea teri oie TES 
CEM Rt ge Sed | revs ch Syiave toss MOE QUISIFIONS eee ea ee eee $1,000.00 | 
te “Geto tenes 1154 By Geo) sBbarmard. Ooms ate area aie 48 .00 
ILO 0s hex sre 1155 ReSEeEDemaTreOe et aiees ry ae tee or eee 8.70 
peal GS: eo cscare 1156 ACK eMCIDOWEUER srrs oenneet ceeeteeee | Roe ieee re 122 .30 

INOWatsOo cs oes 1157 CMO ee ae ae oleae th ES Cee S276 
1 Sr RE 1158 Sa Mee JOrd anacyeerats eave etc cone me eel 213 74 
‘ Sitonecs! ae 1159 Weplese HO Wandin ere tce ar re eter a ry: cilleoe oper eect 11.05 
Sts en ae 1160 AS Jee MCD OW Elly ae ovat rswseete sie Won cael lions Mame eee: 98 .24 
COS Seok oat 1161 By PA ENCIMIG Vie cen SI Pa hed pos ae [cali ee Ree 17.00 
NG ean eae 1162 LNT eA Dp Gomes On. sean denn kesllonaaceheo abe 11.85 
OP Ra ae 1163 Wir bie Chan diene srt. carrey ct cree tirek to) | ieee Tonos: 14.25 

DECAY Oks: s.% 1164 C2 METEON eins. ie ey ene aaincrene deena tun ae ee 110.79 
10 es (Cees 1165 Sep Me OLGaME ores eerie 2 Rar aot | errontuetone roa 248 .94 

Obert. 1166 CSB. Hutchisone nee oo en lathe 40.73 
ES POA oes 1167 Pacific se xpressiCO-m oe eae ee rake trees patra reyeyes 14.02 
em GES secre 1168 Ave J MCD OWES ix iecrsr te ae Ree ere 52.31 

Gis ticn 1169 Wee Chandlenkcrys tev ey anes eee labios gle oaio-uae PSO 
» Gr ower | 1170 EEL DW CMIAT CC ace, jroy sree wereke = aren sl|(eeeter. dares Sacyerst 30.03 
SO La Ga ee ar trAt GeossWre WillidimS eyes Aetna ke er eerie veel a eters 129.96 
“ . Gees Siac 1172 IAS DS RUS We cea caste = auton eaten a lseatayereis seat cuey. 14.29 
Smee Gh ete | 1173 ReaD a Callicin sae ere ree Creer ot Py aeer ame pag, 66.96 
ae ORE... | 1174 iM, Tel, TEGUUTOM. ¢. o cons scoocncosee | eRe col eee 50.28 
a eee 1175 HAIR emilG yas acetic: set neseete es Aes ania 4 a 24.00 
Sem Gre sc {ees oe Se | PLOMECQUISILIONM Wer Oore ee eee | 1,500.00 
EO Sete e eee 1176 BK G COMB = tEDIINS a ears tv er wecrsraic tele ll th ote Seater seee 38 .06 
Os OTe eae Seer Byzbalancets cee ee eee raperer terse rates | 957 .42 


SUMMARY OF SECRETARY’S FINANCIAL STATEMENT. 


DISTRIBUTION OF ANNUAL REPORT FUND. 


ae oe 
| $6,866.48 $6, 866. 
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Date. | 1D} | Cr. 
Mi > | io. SSS 
December 15, 1908...| To balance in treasury Board of Agriculture... s|lDoupoccosb aol 
April 1909) 2c. | To amount of appropriation................. $8,000 .00 
Dec. 15, 1908, to Dec.) | | 

DS hel GOON, a xdteraas)| By warrants drawn for distributing of annual 
THE) 060) bea toncnchiareu eee ICNOIE ER OICPCLA OIRSETD o.CIGS Sin cont loco eae coro eee | $500 

By amount paid for printing and binding an-) | 

nual report. Account with printing com- | 
IMMISSIQUI Scars cpacnnie ceeachene aero heSta ka ote.ataratae | 3,387 
December 28, 1909...| By balance in State treasury............... lbeanecce poe | 4,112 
| $8,000.00 | $8,000 


.00 


.09 
Oil 


.00 


38 Missourt Agricultural Report. 
MONTHLY CROP REPORT FUND. 
Date. Dr. Cr. 
Decw 5 plI0Se eee | Mojbalanceminiour treasury eee ane | $146.47 | 
FNjovel 5 WOM cone Sal) LO Ahonoyonayy Ohi Ehoyor@yoMeHHO 24 .4ncencaccane 3,000.00 | 
Dec. 15, 1908, to Dec., | 

28 GOOF ee ces | By warrants drawn on treasurer Board of! 

INoriCuliurestey tae Ree eee ene et fas Hey $1,072.81 
By amount paid for printing bulletins; account) 

| with Printing Commission'............... Ws caasieatvotat ape wae, fe 797.80 

Dece 28 1909n nea | To overdraft treasurer Board of Agriculture... .) 26 .34 
DECRZ2S ee LGOORe eae Byjbalance stateshnreasunye seem neni oes eee 1,302.20 
$3,172.81 $3,172.81 

| 
EXPENSE OF MEMBERS FUND. 
Date. Dr. Gr. 
Dees 15, 1908s 25.0. PROS alAN COS fcchhetn hierar seo Uren Oe oot $294 30 
‘Ajornll WW UNO Go ccon sal) Ie) yop NOOMMRN MON. 5 oaoocenonsvuccagoovcoae: 1,200.00 
Dec. 15, 1908, to Dec. 

ZL OO Oe cttiava ee Bye VOUCHErS {Pal d saete tec y teks Arte eto iatl lias ase RIS $545.81 
Decw28 1909"... By balance) with Our treasurers em meicicie ienal| sna aeiteserenenee re 248 .49 
Decw28y1909e ase By balance with State Mmreasunene pees ae etoile cnet aenraee 700.00 

$1,494.30 $1,494.30 
FARMERS’ INSTITUTE FUND. 
Date. Dr. Cr. 
IDYXOs WE WON; cocc we MOND alaAN Cet vcore ee oer et bheee oo nicieee aioe $1,366.48 
Dec: 16; 1908... ..... FROME QWUISIMNONS He crcr ra cerekeuceare are caicueier etc 2,000.00 
ANOMUI, NOOO) bs0 cee MOLaApDLODTatiO Meee ewe emcee orate che 10,000.00 
Dec. 15, 1908, to Dec. 

Z28e LOO Ore xe re ers Byavouchersipaidin- ano cesar otc terete a evans ss siete svete tere $5,909 .06 

Mech 281909 ere By balance with our treasurer.............. (02 00 26am oeee 957 .42 

By amounts paid for printing bulletin, account 

VWauioy Jchaibies (ChoyomoOMNsOMle «sono os manda ns sHooooonnedn 143.41 

Dec: 28, 1909. ...... Bye balanceswithi state ireastcermnnr- mearnsii iene 6,356.59 

$13,366.48 $13,366.48 

OFFICE EXPENSE FUND. 
= — = = = 
Date. Dre Cr. 
Deewl5 L908 sere anc: MOD ALAN COZ Last emtgencl. enone te oae ete heared Seat eR ence $99 .32 
Fost ke WOO) Sos ou ee FROLAPPLOPTIGCLOMEW ses ees cesusn so cueterel ens irae) aeveren se 1,090.00 
Dec. 15, 1908, to Dec. 

28,1909) ee Ske IBY AVOUCHEISHpAlGitac ts seer neice ies caer she ah seacuerth Relates $443.21 
Mees 28; 1909. a... By balance with our treasurer.............. he eo 56.11 
Mecy 28: W909 a2. a. By balance with State Treasurer........... : etsy ay satenaeuctecs 600 .00 

$1,099 .32 $1,099.32 


Report of Secretary. 39 
- STATE VETERINARY FUND. 
Date. Drs Cr. 
WEG; USS MCS goon n|| AoE 6 oo uaduoaodDDoo CC ob Pb enbE OUdoUG $600 .82 
April 1, 1909........| MOVAP PLOPLIALIOM rs wees cs ccrrer a) an voce © 23,200.00 
Dec. 15, 1908, to Dec. 
DS lLOOOe sere sien slo IB, AVOWIA NEMS DMC Ae ao pose ODm ORM ED OKe OD alacoapotoncud $10,701.47 
Mees28) V909k o.8, a. To overdraft treasury of Board of Agriculture. 100.65 | 
Mec !287 L909RE =... «6 - iBysbalancenny stave: Lreasuinyyserccryenes aerial lerleresiore once 13,200.00 
| $23,901.47 | $23,907.47 
| | 
STATE HIGHWAY ENGINEER FUND. 
Date. DT. Cr. 
| 
Dees by ING oo os 6 TROND ALAC! eras erst ola, cin Mortara a ee cde he ts $645 51 | 
JOD WA Saas co oe TLOAPPLOPLIATIOMN earls esoteric ener er 12,000.00 
IDEs 1G, MNOS Ao owas TOMRE CUISIELOMIE seeareere share ak terete eos a tiscenen cas 1,000.00 | 
Dec. 15, 1908, to Dec. 
281909), 5 x5 ce n0e IB VeVOUGCHELSHP GIG, 2S cccre acc feiss cceaey secret crs covey cvenayalsi [eho acen ened stepseseve $6,604.97 
By amount paid for printing bulletins, account 
| wiallelal JEmriomuates (Close OM Jocacoonvecboulloonngoeopanc 279.13 
MECe 285 1909). a - eer pees Vabalan CennvOunatredSuUbyn creas cis cloleie tse coel| erciereie ei lene 540.53 
IDG. 7), MOOS 6 caoee IBY lov eave: That Siehiey ANKE S GaSe concouancloosocoonnocl 6,220.88 
| $13,645.51 | $13,645.51 
APIARY INSPECTION FUND. 
Date. Dr. Cr. 
== 
Deen 15,, 19082. 3... \plosbalanen D6 hace. soci th,.5 soe emus oa ack | $71.59 | 
/Nonll Ih ISO e Go oad | ANo) hoy opto OSENMONNG Ga gogaadmdccooussaouc.cune 2,000.00 | 
Dec. 15, 1908, to Dec.| | 
ZO LOO Oc c.sene sucess: By eVOUCHELSPaiGh Ae, << cctese einen ce swe aeeuer aa iewe cay lbs) olay cl aun teeeal sete $982 .74 
Dec28yl909T. 2... | TB [Oalenav@es ita WEE TEAST > 5 ooo mcn ob enacuelleoucsioeceoas 88.85 
DCH ZSiel 909 es se ne | 1B LY ENNES MISTER ASSQS WU OG oc coo nbeooe molly acodesaob oa 1,000.00 
| $2,071.59 $2,071.59 
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TREASURER'S REPORT. 
To the State Board of Agriculture: : 


I, W. A. Bright, Treasurer of the Board of Agriculture, submit the 
following report of the amount of money received from last report, and 
from the State Treasurer, including balances, and the amounts paid out 


on warrants presented against the several funds of the Board of Agri- 


culture, and the balances now on hand, all for the year ending December 
the 28th, 1909: 


PRINTING OF ANNUAL REPORT. 


Date. Dr. Cr. 
Decl OOS ese BYSOVerGrahtie fave chtscsae ence cregete eroeke Peyote cea lhe erereere nee $ .10 
AME ai UGOO is cee ROStateswantantin, oar risks mle. heise $300.00 
Dept lOW GOON ee StavenwaLrante sc see scien eran cee orev 200.00 
Decw2 4909 eae | By warrants paid and caneelled........................... 500.00 
Deer 24a al90 Oke mes MOVOVELGTA Rt Aes os ccciSiA oy euniese eaewe sehen .10 

$500.10 $500.10 
MONTHLY CROP REPORT. 

Date. | Dr | (Cire 
IM ecwlAul OO Ste eras ROL balan ce<wesacm yar aka ere een ee Ve pears $146.47 
Mees 9OS say. 5! a NTeLeStren tonic costo wo... a ke, othe Set wiatieccees .O1 
Uiith Gs WO) Sc oacae MorState warrant aevaewee i worries ec eed «coe 200.00 
afoihye Ws IYO 6 A noe Stateywantanltwwaerr se oe au aenee ee 100 .00 
AUIS Si LOOOR Beccrusle Stateswarramt ces a -wececpcnece oper tone susv snot eoe | 100 .00 
Sept 10; 190908 cal) up tabe warrantity. cna smosecea steed caches aaec | 100.00 
Octo e909 Statenwarlants:s..6 meceke tess, Sens, choeue Seaton | 200.00 
INOVE SOM 1909 ae: Stateswarrant: 75 cece earoerewses Mec usaecers aie 200 .00 
Mecs24-1909 sana 2 | By warrants paid and cancelled.............. [leaps Masts tet $1,072.81 
Mecm2451909— sc.6. NOVOVELGLaltsec renee eee Oe Ce 26 .33 

| $1,072.81 $1,072.81 
EXPENSE OF MEMBERS FUND. 

Date. Dr. Cr. 
Decal OOS Ser ea MLO yD ALAN COs. r.Ht crt eee toy cite pate oat Pa Sere $294 .30 
Tile Gy WS Gao oon LOS tate wallantiernee ces Peco eh ae 200 .00 
OGts 5 y19097 cree |) ao baverwalrant 0c. er.s peer wean w uence ais eae 100.00 
DecwlGs 1 G09 se see e Stateiwarrantac, kek erin ees eekens Sees ene erence 200 .00 
Dech24909 sR... ae Byawartantsipaidranducancelledhec ene aie mieeier sree $537 .31 
Mec324~ 1909)... 2%. ke TB aay CO ee. ern ee Recor aed ete ea ai oncinoirl Cak ec all obbte te see 256.99 

$794 .30 $794.30 
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FARMERS’ INSTITUTE FUND. 
Date. 1D ie. Cr. 
WECy M75) VOQO8 ee. = ee io palancesr eee? eee. o.oo 7 eee: $1,518.83 
IDO, PSs Us Soc ae PRIStaveswacram teri pcr acrylate tees oe eum 2,000.00 
itlvaGeel 909m eee erStatenwachan treet ortr Se yer oe hao Pee 500.00 
Muh 75 HOG sacbicioe le LEVCG mW AVENEln bons, ctencwerscekens, = sie ie cis sic aeesie ee ore 500 .00 
OCHS MUO 9 er aoe) so bate Warrant scrcievc stteee cure eras ccm ane ale aNe | 1,000.00 
DECmIG GOON aces (Stabe walla tna. tocclercs cis cathe e's sree cle ie 1,500.00 
Meck 24-1909 nce ee By warrants paid and cancelled.............. PER Foes An $6,047.12 
Dec 24 s1909re. as. Balan Ces rake Ry tears tae no eee Mey sy rene ttees SPN O71 
$7,018.83 $7,018.83 
OFFICE EXPENSE FUND. 
Date. Dr. Cr. 
DWecwli L908.) 222. . | Mon balances eet cs a cece cae aisashee charset. $99 .32 
TONG MN SS aemoeall TSVEON C80 O18 peas me Opec Opie ears dao 100 .00 
SDtio MMO, ANNOYS coe | LE NET Mats o ole poe aab ed wo Om ete oats b 7 200 .00 
De, IGS NOS eos es | Slacvenwanrani Gap situs Nr hosocieisee orice ee 100.00 
Dec 40S e eee al b> yawallants paidkandacancelledia cy. ssa sees caeeee ae $429 08 
Dec. 24, 1909....... LEP ANSE ire A act crore teh cmeees aoe Cena aR id ee ec eateretcn Gat ae caees eee 70.24 
| $499 32 $499 32 
STATE VETERINARY FUND. 
Date. Dr. Cr. 
IDCs WY, WSs cbse Mos alannCe’t yevccgachensuces oie es ree Ets Ae re ee $600 .82 
IilyaGs OOORs. jee be Stabenwalran tess se ean sei heer eee 4,000.00 
ulyel ses GO9R =. ae Statenwamramts 1, 54 seth case hoc ees Se aero 1,000 .00 
ANI i L909 os ics Stateswatranth peer. ns 5 hee tector ua orcnae 1,500.00 
NeptiaLOm190925 a. 4. Statenwalranithypaccnt tc cw eee a ete oh 500.00 
OCs NGy WOODS on5-6 oecfel | HSN: MEUUTNNUIG aih dae Meh eA 6 oo ee eee 2,000.00 
INOVs110; 19095 5-3: Statewwarrantee «yy tess ae ee eer ya cae 1,000.00 
DEC 24 1G 0 Ofer a ame ala Cee eee aha beta a ete eae hee aoe 2a Al cucwtbees oe ey a $8 .32 
MecwZ4- 19098. IEW Y WeareNoUis joxiol Enaal CapeveeGl o5ochsboudacllncoccunasooe 10,592.50 
$10,600.82 | $10,600.82 
| 
i] 
APIARY INSPECTION FUND. 
Date Dr. Cr. 
Wecsl7. 1908... .2.. lERoN bakin cesiy.4 oh) stn esa eam aa $71.59 
uly 13; A909... ae: ee SLAte Wallan tis: accor ctencete Nor ee ceases aera 200 .00 
seats IOs ICO Boe State: walranterres ote re ice mace | 300 .00 
OGtrl'a, 1909) 4.208 SHENK ICME N Ole © Bieri, orca o eas 6 ede Gea bato | 200 .00 
DECwG s19092 = ee SUPUGIAVEDE FO Ol iene, eR eee io Bao Shy ne emmto os oie | 300.00 
DEC 245 L909) OS ccc Byawarrants paldranducancelledenrnwe sere l|nieereneeiers aie: $982.74 
Deew24- 1909)) 22. 3A LAT CS es ey Tee NE Ee Bea sft | Since sie eee 88.85 
$1,071.59 $1,071.59 
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STATE HIGHWAY ENGINEER FUND. 


Date. Dr. Cr 
IDE, W7/, WS, 5 noo cc TGR DAlAN Cele eee ee Cee $645.51 
Dees 2h LOOSmer-ree Statenwarranitomin cee eae cen ea arcu wavered 1,000.00 
Avil 5 OS os oe ac Stavenwarran tie cmcroee wr oe ees eae re rememes sere 2,500.00 
Tubby WS UO) sooo e Stateswalrantsec cen scot eset aoe eiee heats 500.00 
AI ial GOO eee Statecwarrantamer nae ern okie eka ons } 500 .00 
Neptel Om l90 9a State warranty sec seetes oe. oe sae Fe Sasa ts 500 .00 
INCKZ> 10, WO) son ose Statenwarranitey.coceee ete te aie wotkeeee ecient | 500.00 
1 DY ={cogen Ja U2) 0° ee States warvamterm.c cee acre bot vo.chas crew saaiceras 1,000.00 
DEGHZ4. VOO9 Ko. ane By warrants paid and cancelled.............. |e Sele ay eee $6,604.98 
IME C24 OOO Rete Balam Ce yenn sas cicachseher ee eset ee Ion COGN Se UeEn joregoxemoone 540.53 


$7,145.51 $7,145.51 


Respectfully submitted, 
W. A. Brigut, 
Treasurer. 
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REPORT OF STATE HIGHWAY ENGINEER. 


Columbia, Mo., December 28, 1909. 

To the Honorable Members of the State Board of Agriculture: 

Gentlemen—In my report for the vear, 1908, among other things 
planned for the year, 1909, I mentioned a systematical study of the 
road materials of the State, a census for the amount of travel, whereby 
the roads could be classified, the collection of historical data upon the 
old State roads, and the tests of paints and preservatives for steel 
highway bridges. These plans had to be abandoned because of an insuffi- 
cient appropriation. The appropriation by the last Legislature for the 
biennial period is not sufficient to carry on the regular routine work 
of the office for the two years, aside from gathering useful information 
or broadening the scope of our work. The office is constantly receiving 
ealls, the nature of which requires visits to the localities. In order 
to treat all alike, after April Ist, we shall be compelled to request that 
necessary traveling expenses be provided by the community or local 
authorities desiring such services. With very httle more funds, the 
work of the office could be made many times more valuable to the State. 
The prospect for the next year is not to enlarge, but to curtail the 
work. 


DUTIES OF THE STATE HIGHWAY ENGINEER. 


The duties assigned by law for the State Highway Engineer are to 
devise plans and estimates for road and bridge construction, best suited 
to the needs of the different counties of the State; to hold public meet- 
ings in the various parts of the State, and to give assistance and advice 
to local road officials whenever any of said officials may request it; to 
disseminate information and instructions by bulletins, publications, 
etc.; to assist in the construction of demonstration roads, and to investi- 
gate the character of the different road materials of the State. 

For the first of these duties, the office has made plans and estimates 
by actual study and survey of the ground of something like seventy 
miles of rock and gravel road, a few miles of which were superintended 
during construction by the office. This does not include plans, estimates, 
or specifications sent out from surveys made by local engineers. We 
have made plans and estimates for fifty-four steel bridges aggregating 
6,650 linear feet, and 123 concrete structures aggregating 1,420 linear 
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feet, the total amounting to 177 bridge plans and 8,070 linear feet of 
bridging at an estimated cost of approximately $190,000.00. 

In holding public meetings and in advice and assistance given local 
officials, representatives of the office have made 250 visits for the pur- 
pose of holding, or assisting to hold, road meetings, and for advising 
upon road and bridge matters. Many of these meetings have been 
strictly road gatherings, while in some the road question was discussed 
in conjunction with other subjects, such as farmers’ institute work. 
All of this is aside from the hundreds of inquiries answered by mail. 

Nine bulletins and several circulars have been issued. These re- 
late to the different manner and forms of road and bridge construction, 
and aid in securing uniformity of methods, system and organization 
in road work and road expenditures. 

I have not been called upon to superintend the construction of any 
demonstration road. I have put on six demonstrations during the two 
years, and these only in a small way, for the purpose of illustrating some 
feature of work adaptable to that particular locality. Two of these 
demonstrated the use of the road drag for maintaining gravel roads, 
especially upon newly made roads, without the use of a road roller, and 
where the gravel is packed by travel. In Cape Girardeau county, where 
the County Highway Engineer, Mr. Scivally, worked earnestly in con- 
junction with us, the drag is now being used successfully to help main- 
tain the gravel roads. 

I believe that almost every section of the State contains some kind 
of road-making material which can be found by well directed re- 
search. For example, by a personal investigation in a certain locality 
of the State, I found an excellent road gravel in abundance where the 
people were under the impression that they had no material with which 
to make roads. 

Again, we have a large area of low lands in Southeast Missouri, 
which is generally supposed to be without material. They have sand 
and an excellent quality of gumbo. One year ago I made a campaign of 
three weeks in that section upon the sand-gumbo road. I repeated the 
campaign last March with the aid of an engineer from the United States 
Office of Public Roads, with the result that Mr. Ellis, Highway Engineer 
of Mississippi county, succeeded in building a mile of this particular 
road last August. This has since been followed by a mile in Scott 
county by Mr. Warner, County Engineer. It is attracting considerable 
attention, and is the opening wedge for better roads, at a reasonable 
price, in a section where the cost of imported material almost prohibits 
hard roads. 

These things are small in themselves, but next to a general desire: 


Report of State Highway Engineer. 45 


are the first steps toward acquiring good roads, but there is some ex- 
pense attached even to this. 

You will all realize that my work is of such a nature that its 
value cannot be estimated in dollars and cents. With a rating at the 
usual fees charged for engineering consultation the amount will just 
about balance the expenditures upon the office. This estimate does not 
nor cannot take into account the loss which might have occurred through 
faulty construction, since without such an official as State Engineer, 
the local officials would never have sought advice upon the subject, nor 
does it take into account the far reaching effect which the road meet- 
ings, publications, and other similar works may have. 

For example, we have not only made the plans for conerete struc: 
tures, but have in some instances gone to the county where no such work 
had been done, and aided in preliminary construction. In four cases 
we went before the county courts and argued for a beginning in con- 
crete culvert work. These, among other counties, are now doing con- 
erete work as fast as their means will justify. 

Six years ago Dallas county paid $4,450.00 for a 120-foot steel 
bridge with approaches. Under our plans, by rejecting bids and re- 
letting, a similar bridge was built last year for $2,750.00. In the ad- 
joining county of Polk where a similar condition existed, a contract 
was closed upon our plans and by our advice in which all bids were 
rejected two different times, the first received being over $5,000.00. 
The contract price was finally closed for $2,650.00 or about one-half that 
paid by the county for the same sized structure a few years ago, and a 
little more than one-half the amount of the lowest bids first received. 

We constructed six miles of rock road for one county this year at 
an average contract price of $4,200.00 per mile, exclusive of grading. 
A few other roads have been built in that vicinity, under similar condi- 
tions, which cost $5,000.00 per mile. This reduction in cost is due to the 
difference in plans and methods for construction, and we have as good a 
road for the less cost. 

‘These examples will not apply throughout the State, nor is the vaiue 
of the State office altogether in reducing the cost of work. In some 
cases we have increased the cost. We have changed details of numbers 
of plans which were sent to us for advice, which neither increased nor 
decreased the cost of the work, but give better work for the same cost. 


PERMANENCY OF CONSTRUCTION. 


Approximately, $3,000,000 was spent upon the roads of the State 
last year, divided about equally between improved roads, the earth roads 
and bridges and culverts. Of these three millions of dollars of expendi- 
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ture, about $310,000 was for culverts (structures less than 10 feet clear 
span). As you all know, many of these structures are made of timber, 
and are always dangerous, rotting out, or having to be renewed. Of 
this $310.000, 41 per cent. was for repairs and maintenance. Any 
method of culvert construction which costs 41 per cent. of the annual 
expenditures for repairs, is wrong. The counties cannot spend their 
road revenue to better advantage than for conerete culverts. We must 
build more permanent structures with public road funds. 

The State has approximately 110,000 miles of road, 5,000 miles of 
which may be classed as improved, leaving 105,000 miles of earth roads. 
This 5,000 miles of improved roads consists of various:degrees and man- 
ner of improvements, many miles of which are poorer than a good earth 
road with good concrete culverts. The term ‘‘good roads,’’ is a relative 
term, and what is considered and reported as an improved road in some 
sections would be called a very poor road in another. Missouri has a 
small mileage of modern, first-class, up-to-date roads. All of which again 
calls to mind the lesson that could be taught with demonstrations and a 
few sample roads. 


MAINTENANCE OF THE STATE HIGHWAY DEPARTMENT. 


Good roads, in by far the larger part of the State, is a matter of 
education. It is a question of teaching the people to know good roads, 
thus creating a desire for them. This is of interest to the State, and is 
as much a problem for the State as for the community. The State could 
not spend a few thousand dollars to better advantage than to supply the 
State Engineer with means to make demonstrations and to build sample 
roads. 

An annual State license could be placed upon automobiles, the pro- 
ceeds of which should be used solely for the support of the State High- 
way Engineer’s office. This license could be made sufficient to permit 
an investigation of road materials and to make demonstrations. It 
would also put the office upon a better footing. 


STATE AID TO ROAD BUILDING. 


The last Legislature passed a resolution submitting a constitutional 
amendment for a State road tax of 5 cents on the $100.00 worth of as- 
sessed valuation. I urge the adoption of this amendment, that through 
State aid there will be an inducement for the improvement of our road 
system, a stimulus for the construction of permanent highways, and _ be- 
cause it is an equitable plan for road improvement. If some broad pol- 
icy were definitely adopted whereby the cost of making roads would be 
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proportioned between the community, county and State, a creditable 
showing would soon be made without working a hardship upon anyone. 
Examples can be cited in the counties of Johnson, Cass, Boone, Cooper, 
Clay, Platte, Montgomery, Nodaway, Holt, Callaway, Pettis, Saline, Jef- 
ferson, Scott, Douglas, Greene, where the communities or districts de- 
siring to build, felt that the total cost was too much for them, but with 
a little financial assistance would have gone ahead with the work. This, 
in turn, would bring further improvements. Missouri will succeed in 
road work whenever she acquires State aid for public roads. 


THE COUNTY HIGHWAY ENGINEER. 


There is a great deal of talk against the office of County Highway 
Engineer. Under the last legislative action, petitions are being circu- 
lated in a few counties for the purpose of suspending the County High- 
way Engineer act, while one county has already voted in favor of the 
suspension clause. 

The law creating the office of County Highway Engineer is good 
and is sound in principle. If any county does not improve road con- 
ditions under it, it is the fault of the county, and not of the law. If 
every man would acquaint himself with the loose methods of the past 
forty years, namely, the condition of our road records, the utter disre- 
gard for road laws and road regulations, the counties’ merey at the hands 
of the unscrupulous contractors, and the unsystematical ways in vogue, 
he would certainly see the necessity for the office of County Highway 
Engineer. The county engineer can, in many places, collect more of the 
poll-tax than was collected before him, get the funds upon the road at a 
less percentage for overseeing, and can gradually bring order out of 
chaos. 

Take, for example, the cases of Lawrence and Moniteau counties, 
where the cost of overseeing was formerly about 50 per cent. of the 
funds; the engineers have reduced it to 20 per cent. and 30 per cent., 
respectively. In one district in another county, it was costing 97 per 
cent. of the funds to get them on the road. With the same overseer, the 
engineer succeeded in reducing this to 40 per cent. the first year, and 
to 30 per cent. this year. One other county shows 30 per cent. saved in 
the purchase price of road tools alone, and in still another, where only 
50 per cent. of the poll-taxes were ever collected, through the attention 
and spur given the road interests by the engineer, 90 per cent. of these 
taxes are now collected. 

The amount of work for which the engineer is called upon, is evi- 
dence enough of the need for such an official. The county court of 
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Greene county have signed a volunteer statement to the effect that the. 
County Highway Engineer fills a long felt want, and that the position 
saved $4,000.00 in different ways to Greene county in the year 1908. 

The cost of the County Highway Engineer to the county is not 
greater, in many instances, than the sum of the fees paid out under the 
old fee system. Take, for example, the county of Buchanan, where this 
year the amount of salaries paid into the County Highway Engineer’s 
office was $4,400.00, and the year preceding the advent of the County 
Engineer the fees for road supervision cost the county $4,608.00. In 
Chariton county the salary of County Highway Engineer is $2,000.00, 
while the last year before the engineering supervision the fees paid the 
ex officio road and bridge commissioner were $2,194.00. In Johnson 
county a similar comparison shows the fees under the last year of the 
old law to have been $1,550.00, the County Highway Engineer’s salary 
is $1,200.00. In Pettis county the fees were $1,280.00 and salary of en- 
gineer is $1,400.00. In Mississippi county the fees were $1,330.00 and 
salary of the engineer is $900.00. In Seott county the fees for road 
supervision averaged over the seven years preceding the County High- 
way Engineer act, $1,730.00, not including fees of records of several in- 
stances where special commissioners were employed. The County En- 
gineer’s salary is $1.500.00. Besides this, the engineer has the super- 
vision of road and bridge work, of the overseers, of the surveying, ditch- 
ing and clearing of the right-of-way, and a number more of other duties 
are required of him than were required of any man under the old sys- 
tem, or ever will be required of an ex officio County Highway Engineer. 
His whole time and attention is required upon the county’s roads, for 
which the county is paying but little or no more than it formerly paid 
out in fees for inferior service. And, furthermore, the pay of the county 
engineer does not keep the amount of his salary from the roads, because 
he is paid out of the county funds, as any other county officer is paid, 
and not from the road funds. 


A STANDARD OF QUALIFICATIONS FOR HIGHWAY ENGINEERS. 


Unfortunately, some of our highway engineers are not qualified to 
hold their office. We should have an examining board, competent to 
judge and fix a standard of highway engineers, and require each en- 
gineer to obtain a license from this board. 


A CASH SYSTEM OF ROAD TAXES AND REGULARLY ORGANIZED ROAD CREW. 


We should do away with the labor tax system. The working out of 
taxes is an inadequate, inefficient and indefensible form of revenue. We 
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must substitute a cash system and road workers with competent super- 
vision. The men who work out their taxes, as a rule, know nothing and 
eare but little about the work. Many of them work with the sole idea 
of working out the taxes, not to benefit the roads. It is not so much the 
fault of the men as it is the fault of the system, a ‘‘venerable’’ system 
which has been handed down from generation to generation, but which 
has become rotten with age. 

In the first place, it is difficult to get men to serve as road overseers. 
We must depend upon the farmers to fill these positions—men whose 
living and business is farming, not making roads. They, even as over- 
seers, cannot be expected to give the roads due attention at times when 
roads should be worked, considering that they are as competent road men 
as they are farmers. Their farms have first call upon their time, atten- 
tion and study. 

We should have a few men in each county whose business is work- 
ing roads; men who make it a business, men who have an organization, 
and who are prepared for it as a business. They will accomplish more 
with one dollar than the average overseer can with two. These road 
erews should be under the direction of the county engineer, to be sent 
any place in the county where necessary, such as the districts where we 
have incompetent overseers or none at all, or where a good overseer re- 
quires aid, or where work can be put directly under the engineer. One 
or two such crews could be kept busy in a county the entire year, and 
additional crews could be put on in the proper working season. It need 
not mean the abolishment of the overseer system where good men can be 
secured to act, but one good outfit, with a competent foreman, to a town- 
ship, or to 50 or 100 miles of road, would accomplish something in a 
year’s time. It is doubtful if it would cost any more than under the 
present methods, but even if it should, it will bring results. 

Furthermore, the business for this crew of road workers will be to 
care for the roads while other people are attending to their own business, 
for as long as road work is everybody’s business, it will be poorly done. 
Road affairs being everybody’s business, together with polities, causes 
more loss and poorer work upon the roads than all the other things to- 
gether, for the inevitable result is incompetenecy or loose methods. 


THE ELIMITATION OF POLITICS FROM ROAD AFFAIRS. 


> is the 


infusion of politics into road affairs. The roads do not belong to any 
party, set, or faction, but are the property of all. In some of our coun- 


Another indication of rottenness in our ‘‘venerable system,’ 
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ties the road affairs are nothing more than a political machine. More 
than one instance can be pointed out where the roads have been made 
to suffer in order to reward a political henchman. This can never be 
entirely eliminated from the business, but a healthy public sentiment 
for the selection and the retention of men for their fitness for the work 
rather than for their political affiliations, will be helpful. 


THE EARTH ROAD. 


Road dragging last year was not, on the whole, kept up to the stand- 
ard of former years. The season was discouraging, but our attempt to 
place road dragging under supervision and upon a cash contract basis, 
checked the work. Our plan is to grade a continuous piece of road, then 
to contract with parties living along the road, to drag it. This has met 
with a surprising number of obstacles in one way or another. In some 
cases, the engineer or overseer was not permitted to pay a sufficient price 
to cover the expense of dragging. Others oppose it because they do not 
believe in the efficiency of the drag. Numerous instances have come to 
my notice where a long stretch of road was being dragged with one or 
more undragged sections in it. When the engineer would contract to 
have these poor sections dragged, many quit who were dragging volun- 
tarily, and then would not contract for the work. The greatest diffi- 
culty in contracting the dragging has been to get citizens who will do 
the work. It has been impossible to make contraets—neither will the 
citizens keep it up properly as volunteer work. Volunteer dragging can 
never be more then temporary, and it must be solved, either by contract 
(or payment for the work), or else by a law, compelling every property 
holder to drag his road a required number of times under the direction 
of the road officials. 

I shall here reiterate my oft-repeated assertion that we should 
give closer attention to the earth road. The largest road mileage of the 
State will be earth roads for a long time to come, even at a very rapid 
progress in road building, and in the meantime the best possible should 
be made of the earth roads. Well-maintained roads, with good bridges 
and culverts, will solve the greatest problem in our road difficulties. 


RAILROAD RATES. 


I desire to mention a recent action upon freight rates for Missouri 
on road materials and machinery by the Chicago & Alton and the Chi- 
cago, Burlington & Quiney railroads. About the middle of October, the 
Chicago & Alton announced that that road would put into effect a tariff 
of one-half cent per ton per mile, car load lots, on road material and ma- 
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chinery, provided the shipment is without profit, and is billed to road 
officials. About December Ist, the C., B. & Q. R’y announced that they 
were willing to publish the same rates under the same conditions. This 
rate is the actual cost of transportation by rail over these roads, and is 
an expression of the friendly disposition of these roads toward highway 
improvement in the State. Credit for acquiring this tariff should be 
given more to Frank W. |Buffum of Louisiana, Mo., than to any other 
individual in the State. He has been working upon this particular mat- 
ter for two years. 


SUMMARY. 


A summary of the main points in this report is: Give the vital 
interest of road betterment financial support and a front rank in affairs 
where it belongs; raise the standard of road work and road workers, 
take them out of the category of dog-catchers, and thereby create a more 
wholesome respect for the roads and the road laws; cash taxes; better 
the working system by organization of road work; State aid and close 
supervision. I might add in conclusion that cash taxes, State aid and 
competent supervision is the prescription for good roads. 

Yours truly, 
Curtis HI, 
State Highway Engineer, 


52 _ Missouri Agricultural Report. 


REPORT OF STATE VETERINARIAN. 


Mr. President, and Gentlemen of the Board, of Agriculture ; 

The work of the Veterinary Department was greatly handicapped 
during the past year by the lack of funds. At least five more men 
should have been available for the veterinary service. In order to cover 
the ground at all, it was necessary to leave the control of hog cholera 
almost entirely to the Experiment Station, and to omit investigations 
of all outbreaks of contagious diseases which did not threaten immedi- 
ate and heavy losses. In cases of outbreaks of scab among sheep we 
simply took the matter up through correspondence, and did the best 
we could in that way. Of the thirteen outbreaks of lp and leg disease 
of sheep, we were able to thoroughly investigate but one. A serious 
disease among horses and mules in parts of southwest Missouri was 
left without any investigation whatever. In all probability this dis- 
ease 18 what is known as infectious anemia. In view of the fact that it 
is of a serious nature, and may become wide-spread, it would certainly 
be worth while for the State to provide sufficient means for its investi- 
gation and suppression. There were many other matters of more or less 
importance that were neglected simply from the fact that there were 
no funds with which to employ sufficient force of competent men. In 
the event of a general outbreak of any serious contagious disease of live 
stock, our present force would be entirely inadequate to protect the 
State from its ravages. We are by no means prepared to safe-guard 
the health of the live stock in the manner that it should be done in a 
great live stock producing State like ours. 

Personally, I have attended to the office work, lectured at farmers’ 
institutes, and done as much as possible of the tuberculin test work. 
In addition to planning and superintending the Texas fever, and all 
other control work, I spent over three months of the past summer in the 
field assisting in spraying cattle for the eradication of Texas fever ticks 
from cattle. Concerning the control work attempted, I beg leave to re- 
port of each disease separately, as follows: 


SCABIES. 


During the year we had official information of thirty-four outbreaks 
of scabies among sheep in this State. There were probably a few other 
outbreaks concerning which we had no information. . 
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As has been the case for several years past, we have found that 
nearly all of the outbreaks of scab are among bands of sheep shipped into 
this State from the west for stock purposes. Compared to the vast 
traffic in western sheep, the number of outbreaks is very small, and 
indicates an accurate and rigid inspection by the Federal Department, 
and good work on the part of the authorities in the western states in the 
eradication of scabies. 

Whenever we have learned of the existence of scab among sheep 
anywhere in the State, we have simply written the owner, enclosing 
a copy of section 2330, R. S. 1899, which forbids the sale, shipment, 
or movement, on the public highway, of sheep affected with any con- 
tagious disease. We have also sent each owner of infected sheep a 
bulletin on the diseases of sheep, in which is given the treatment for 
scab. This is by no means a thorough manner of controlling sheep 
scab, but is the best we could do with our limited veterinary force. 

FOOT ROT. 

There were only five outbreaks of foot rot called to our attention 
during the past year. Except for the fact that there was none of this 
disease in the State up to about two years ago, this would be a matter of 
little importanee. We have followed the same course in dealing with 
outbreaks of foot rot as of scab, and for the time being there seems to be 
no imminent danger of extensive losses from this disease. 


LIP AND LEG DISEASE (NECRO-BACILLOSIS). 


Of the thirteen outbreaks which were known to have existed in this 
State, all were among sheep imported from the west. 

Only one outbreak was investigated. This was a lot of western 
sheep bought at Omaha by two farmers in Randolph county, Mo. The 
lot consisted of about 350 head, and was divided between the two. 
Out of 200 head kept by one party, there were seventy-seven either dead 
or had to be destroyed. This investigation indicates that lip and leg 
disease of sheep is a much more serious matter than it is generally re- 
garded by the owners of sheep ranches in the west. For several years 
a mild type of sore mouth has been prevalent among sheep on the 
ranches. There is a tendency to confound that mild type of disease with 
the present lip and leg disease. These two diseases may be the same, 
and the more fatal symptoms shown by sheep this year may be due to 
some peculiar climatic conditions. Until that fact is definitely settled, 
the State should be carefully guarded against the introduction of the 
disease. 

Under the impression that lip and leg disease is of a harmless 
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nature, feeders are asking for the privilege of taking diseased sheep 
from the public stock yards for feeding under quarantine. Section 
2330, R. S. 1899, forbids such a practice, and in my opinion, the disease 
is of such a serious nature as to warrant the State enforcing this statute 
to the letter. 


GLANDERS. 


The usual course was pursued in dealing with outbreaks of glanders. 
Most favorable results have followed, except in Kansas City, where the 
dangerous watering fountain is still in use. During the twelve months 
preceding December Ist, there were in the entire State 103 outbreaks of 
elanders, with 116 animals affected. The affected horses were distrib- 
uted as follows: In Kansas City, sixty-seven; St. Louis, twenty-three ; 
in the balance of the State, twenty-six. There were eighteen more 
glandered horses found in Kansas City than all the rest of the State, 
including St. Louis, and the prevalence of glanders there is doubtless 
largely due to the type of watering trough in use. The results of our 
investigations continue to show the necessity of abolishing these troughs, 
as was recommended to the authorities of Kansas City, and to this 
Board some years ago. 


HOG CHOLERA. 


The control of hog cholera was left to the Veterinary Department 
of the Experiment Station, in charge of Dr. J. W. Connaway. The 
last Legislature made an allowance of $10,000 for the preparation and 
use of the hog cholera serum by the Experiment Station. I am in- 
formed that this amount was insufficient, and that the station was able 
to answer only about one-half of the calls for assistance which it received. 
I have personally visited a number of counties where hog cholera was 
quite wide-spread, and from which no calls had been sent to the station. 
It is reasonable to infer that not more than one-third of the outbreaks 
of hog cholera in the State were taken care of during the past year. 

In order to prevent the spread of hog cholera from infected herds, 
perfect organization is absolutely necessary. I would recommend that 
the Board of Agriculture co-operate with the Experiment Station with 
the view to securing the necessary funds for preparing hog cholera 
serum, and thereby secure a supply for use by the deputy state veter- 
inarians over the State. I suggest that these deputies be constantly sup- 
plied with serum, and placed in a position to take charge of any out- 
break of hog cholera that may exist in their respective sections of the 
State. As I suggested in my last annual report, there would only be 
a few hours, and in no case more than twenty-four hours elapse be- 
tween the beginning of an outbreak of cholera, and the arrival of a 
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deputy to take charge of it. In addition to immunizing the hogs which 
are found still unaffected, a deputy with official authority could round 
up the diseased animals, and keep them in such quarantine as to pre- 
vent the spread of the disease from them to the neighboring farms. 
Without this latter authority, immunizing work is bound to be far from 
perfect. This plan was recommended by the Chief of the Bureau of 
Animal Industry, under whose supervision the discovery of the hog 
cholera serum was made. 


TEXAS FEVER. 


Texas fever infection was quite prevalent in Ripley, Oregon, New- 
ton, and McDonald counties. Ripley county was in absolute quaran- 
tine and cattle were not allowed to move until after November Ist, even 
by inspection. The southern fourth of Oregon county, and the western 
third of Newton and McDonald counties were in quarantine, but move- 
ment of some cattle was permitted on inspection. Our work during 
the summer showed 275 lots of cattle in Ripley county, seventy-seven in 
Oregon county, 238 in McDonald county, and ninety-five in Newton 
county. These numbers do not include all the owners of milk cows in 
Doniphan, Thayer, Southwest City, Neosho, and Seneca. 

With the view of completely eradicating the fever ticks from these 
counties, and getting the quarantine removed, we put our whole force 
to work on tick eradication early in the spring, and continued the work 
until December Ist. In addition to the regular force we employed an 
additional inspector each, for Oregon and Ripley counties. Dr. L. D. 
Brown was placed in charge in Newton county; Dr. H. C. Tuck in Me- 
Donald county; Mr. W. A. Norman in Oregon county; and I took 
personal charge in Ripley county, and was assisted on the part of the 
State by Mr. J. E. Taylor. The Federal Government, out of their tick 
eradication appropriation, made by the last Congress, practically dupli- 
cated our force of men, and in addition furnished about 100 barrels of 
crude oil for use in spraying cattle. Of $10,350 available for the veter- 
inary service for 1909, we spent $4,792.48 in our tick eradication work. 
The salaries and expenses of the Federal officers amounted to Poaoile 
The material furnished by the Federal Government amounted to 
$1,000.00. A total of $11,523.48 was spent during the last summer in 
tick eradication work. In Ripley county the emulsion and spray pumps 
were furnished free, and the inspectors assisted in the spraying, and 
supervised the work, so that all the cattle men had to do in any case was 
to drive their cattle to convenient stations on the regular spraying dates. 
In Oregon. county the same provisions were made, with the exception 
that cattle owners were required to furnish the pumps. In Newton 
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county practically the same arrangements were made as in Ripley 
county. In McDonald county the emulsion was supphed and the owners 
were required to get it and use it themselves. These various methods 
were tried for the reason that it was impossible to provide a sufficient 
force of men to attend to the spraymg in McDonald county, and with 
the further idea in view of experimenting on the best method of tick 
eradication. Strange as it may seem, work in McDonald county ap- 
parently was most successful, and met with the least resistance. Indi- 
cations are, that the more the State and Federal Government do for the 
owners of cattle, the more they expect. In many cases the owners re- 
garded it as a personal accommodation to the inspectors when they 
drove their cattle to the stations for spraying, and some were entirely 
unwilling to do even this. 

On account of lack of funds we will not be able to push this work 
under the same plans another year. The Federal Government will not 
more than duplicate the State force, and at best, we cannot possibly su- 
pervise the spraying in a thorough manner. At present, it appears 
that we will do well if we secure a supply of tick emulsion from the 
Federal Government for use in the various counties. Unless the way 
opens up for us to do better, we will simply have to be content with 
making an occasional systematic inspection, and enforcing the law which 
forbids owners of ticky cattle from allowing them to run at large. Just 
recently I have received a sample of Texas fever ticks sent in from 
Christian county, and the report indicates that these ticks are wide- 
spread in the vicinity of Chadwick. This will add to our work during 
the coming year. 

The control and eradication of fever ticks has been made more 
difficult during the past two summers on account of the extremely mild 
winters preceding, and the further fact that a great deal of the outly- 
ing range was not burned off. As best the forecast could be made, there 
were some few ticks matured after September 1st, in localities in New- 
ton and McDonald counties, next to the Oklahoma line; in Oregon 
county around Myrtle and Thayer, and in Ripley county, around Doni- 
phan, and in the extreme northwest corner of the county. On account 
of the wet weather during the past fall, very little burning was done, 
and in all probability, the infection will reoccur in these localities next 
year. 


TUBERCULOSIS. 


At last tuberculosis eradication work has been reduced to a prac- 
tical system. Previous to this year this work has been held back for the 
reason that there was no way to dispose of tuberculous cattle, without 
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violating the law, and causing the owner an unjust loss. A law passed 
by the last General Assembly and approved by the Governor, April 16, 
1909, provides that the State may grant partial indemnity for cattle 
condemned on account of tuberculosis, and that the owner may be per- 
mitted to ship such cattle, under proper restrictions, to market for im- 
mediate slaughter, under Federal or State inspection. In addition to 
the amount allowed by the State, the owner gets whatever the cattle 
bring on the market. As a rule, the owner will take a loss of about 
one-fourth or one-third of the value of the cattle condemned when they 
are shipped to market. He has the option of keeping tuberculous cattle 
in isolation, under the Bang system, for breeding purposes, in which 
event the State is out nothing for indemnity and the owner is out only 
the additional expense of keeping such eattle in quarantine. There is 
now no ground whatever for the objections which have heretofore existed 
against the tuberculin test, and made it so difficult to get the co-opera- 
tion of the owners in doing accurate work. 

Heretofore we have had to take advantage of any opportunity that 
presented itself to test herds. The result was that an undue amount 
of time and money was lost in traveling over the State. Hereafter we 
will attempt to group the work in such a way as to reduce the cost of 
inspection per herd to the minimum. As far as possible, we will group 
the herds as follows: 

I. Those from which milk or butter is sold in any of the smaller 
cities of the State. 

If. Those from which cream is sold to any creamery in the State. 

Ill. Those from which milk is shipped to a milk dealer in either 
of the large cities—Kansas City, St. Louis, and St. Joseph. 

We will insist on all herd owners in any one neighborhood getting 
ready at the same time. 

As a beginning of this plan, Warrensburg, coming under Class I, 
has passed and put into foree, an ordinance requiring, among other 
things, that its dairy herds be free from tuberculosis. One firm, out of 
about sixty-five, dealing in milk in the city of St. Louis, is having all 
the herds from which it purchases milk tested for tuberculosis, and the 
diseased animals removed therefrom. The work of testing these herds 
has been completed, with the exception of retesting one herd from which 
two diseased cows were removed on the last retest. Working under this 
plan, we are getting at least twice as much done as heretofore. 

In all this work we have endeavored to verify the accuracy of the 
results of the test by post mortem examinations. Errors are possible 
in two ways. A cow that is not tuberculosis may be condemned, or. one 
that is tuberculosis may be passed for sound. <As far as we can possibly 
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ascertain the facts, we condemned, in our tests of about 3,882 head up 
to December 1, 1908, only three animals in which lesions of tuberculosis 
plainly visible to the naked eye were not found. As best we can as- 
certain, we have passed only one animal for sound that should possibly 
have been condemned. We are taking every precaution to avoid errors, 
either in condemning sound animals or leaving tuberculous animals in 
the herd. All animals which react to the-test are tagged with an ear 
tag bearing the words ‘‘ Missouri Condemned, Tubereulosis,’’ and a serial 
number. We offer to retest extremely valuable animals, if the owner de- 
sires it, before finally condemning them. We repeatedly retest every 
herd from which any diseased animals are removed; until we are sure 
that no diseased animal is left. As a rule, the second test shows the 
herd to be sound. 

At present the indications are that the amount of tuberculosis eradi- 
eation work which we do will be hmited only by the small foree of 
deputies our funds will permit us to employ. If we had an adequate 
force of men the matter of completely eradicating tuberculosis from 
among our cattle and hogs would be disposed of in an incredibly short 
time. The expenditure of a large amount of money in this work by the 
State would be justified merely for the purpose of stopping the spread 
of tuberculosis among live stock. However, when properly considered, 
this is a very small part of the total benefits to be derived. There are 
two other sources of even greater benefits, viz.: (1) The prevention 
of the infection of the human family through milk and meat, and (2) 
The education of the human family as to the essential principles govern- 
ing the spread of tuberculosis. 

Practically all scientists agree that bovine tuberculosis is trans- 
missible to the human. 

Circumstantial evidence supporting this view is overwhelming. My 
own tests, followed in many eases with post mortem examinations of the 
condemned tuberculous cattle, show that as a general rule the milk and 
butter consumed in our towns and cities is contaminated with tubereu- 
losis. The loss of human life in our cities from bovine infection is be- 
yond doubt very heavy, and the responsibility of stopping it promptly 
rests on the State Board of Agriculture. 

With proper education the spread of tuberculosis in the human 
family can be stopped as promptly and successfully as we are actually 
stopping it among herds of cattle. There is no doubt that all necessary 
scientific information is now at hand, which, if properly apphed, will 
stop all tubereulosis of men and animals. The education of the public 
then, becomes a matter of utmost importance. There is no other chan- 
nel of education of the public as effectual as post mortem demonstration 
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on tuberculous cattle combined with instruction covering the general 
principles governing the disease. The public instruction that can be 
given as incidental to the eradication of tuberculosis among cattle will, 
in my opinion, be of far more value to the State than the mere protec- 
tion of cattle against this disease. 


QUARANTINE REGULATIONS. 


The protection of this State, by suitable quarantine regulations, 
against the importation of tuberculous cattle from other states has be- 
come imperative. <A total of thirty-one states are now barring the in- 
troduction of tuberculous cattle. This leaves the remainder, of which 
Missouri is one, as a dumping ground for diseased cattle rejected by the 
other thirty-one states. A large number of shipments of cattle have been 
brought into, and promiscuously scattered over this State during the 
past year. The facts that these imported cattle are selling at far less 
than similar cattle, if sound, would bring either in this State or at their 
origin, and that they are coming largely from New York and Vermont, 
where probably one-third of all cattle are tuberculous, causes a grave 
suspicion that at least a large per cent of them are diseased with tuber- 
culosis. Without restricting the importation of diseased cattle, our 
efforts at the eradication of tuberculosis among our own cattle will be of 
little value. The official reports of the U.S. Bureau of Animal Industry, 
and of the states, show that tuberculosis is prevalent among cattle in 
the states from which these importations are coming. I therefore rec- 
ommend that the Board of Agriculture forthwith formulate suitable 
rules and regulations governing the importation of cattle, and that 
the Governor proclaim the same to be enforced with the least possible 
delay. 


INVESTIGATIONS. 


It has been impossible to thoroughly make the investigations that 
were proposed in my report for 1908. From the few additional facts 
which have come to hand during the past year, I am reasonably satisfied 
that both conditions exist. The practice of taking diseased cattle from 
our public stock yards for slaughter in plants not having meat imspec- 
tion, and for addition to our dairy herds, has been a common practice 
for years, and at present, there is no restriction on this sort of traffic. 
The very nature of the traffic in stock cattle leaves no room for doubt 
that tuberculous cattle are being shipped into this State. 
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LEGISLATION. 


As stated under the discussion of tuberculosis in this report, a law 
was passed providing for the prompt disposition of cattle diseased with 
tuberculosis. This law has been in foree since August 16th, and is 
working satisfactorily to all concerned. It protects the owner, whose 
herd has unfortunately become diseased: with tuberculosis, from exces- 
sive losses, and makes it possible for him to dispose of any diseased stuff 
promptly, and thereby rid his herd of tuberculosis. The State is pro- 
tected from undue loss through the indemnity granted by the specifi- 
cations of the law. This law requires that any animal for which indem- 
nity is claimed should become diseased accidentally, and not through any 
human or gross or wilful neglect, or scheming on the part of the pro- 
prietor; that it was not already diseased when it came into the posses- 
sion of the proprietor; that it did not come already affected with said 
disease from another State, or from any territory, or from any other 
county, and that it had not been exposed to disease outside of Mis- 
sourl inside of three months prior to its importation into this State. 
These conditions thoroughly protect the State in the matter of allowing 
indemnity. 

No attempt was made to secure the passage of a law authorizing 
the Board of Agriculture to put an inspector at each of the publie stock 
yards in this State with authority to prevent the removal therefrom 
of diseased animals for slaughter, or addition to dairy herds. The ne- 
cessity for the law conferring this authority on the Board of Agriculture 
is, In my opinion, very great. 

Respectfully submitted, 
D; E) LbucKkiys 
State Veterinarian. 
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Springfield, Mo., Jan. 19, 1910. 
To the Honorable Members of the State Board of Agriculture: 
tentlemen—In presenting this, my annual report for the year of 
1909, I wish first to eall your attention to the fact that some additional 
help is greatly needed in the line of inspection work. The past season 
has demonstrated this need beyond question. 

As was pointed out in my last year’s report, this work could best 
be accomplished by special deputies appointed by the inspector for special 
work in diseased districts. In every community where disease ex- 
ists, will be found a few individuals who are either too busy with other 
matters, or are too careless and indifferent to the rights of others, to 
treat their diseased bees without exposing the same to neighboring yards. 

It is impossible for the inspector to stay and personally attend to 
all such cases, for he never could get over all his territory. But in 
nearly every community can be found some person who can be trusted 
to attend to such work, and who would be willing to donate a part of his 
time in order to get disease promptly treated in his neighborhood. 

The important thing in this work is to get all the diseased colonies 
of a neighborhood treated as near the same time as possible, so that there 
will be no diseased ones left to spread the infection to healthy col- 
onies, and those newly treated. The time required for this special work 
would not be great, and the expense could be made very light, but the 
results would be telling in the eradication of disease. 

The total number of colonies inspected during the season of 1909 
was 2,922, of which 151 were diseased. While the results in the inspee- 
tion work have not been so great as those of the previous year, nor was 
as much territory covered; yet the work has been harder and more ex- 
acting on the inspector and performed under greater difficulties than 
the work of 1908. The reasons for this were: 1st, the cool and exces- 
sively rainy weather of the spring and early summer, which greatly re- 
tarded inspection work. During this rainy season, the inspector got the 
benefit of several spring showers, and on one occasion came near being 
drowned in a swollen stream. 2nd, some of the best time for inspection 
work was lost while waiting for the appropriation to be made available 
for this work. 3rd, the extremely hot and dry weather made inspection 
work very difficult, for the blooming season of nectar-producing plants 
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was cut short, and the season was as discouraging to bees, as the bee- 
keeper. Meny failed to secure stores sufficient for winter, and will die 
of starvation, unless fed by their keeper. This scarcity of stores induced 
robbing, and this robbing in diseased districts was the means of spread- 
ing disease and enlarging the area of diseased territory. 

While these influences may reduce the number of colonies of bees in 
the State, and to some extent discourage theindustry, yet there are some 
hopeful and encouraging signs, one of which is the promise of a favorable 
season, when the bee industry will build up with wonderful rapidity, and 
soon regain its loss. Another is, that with these winter losses will go 
quite a number of colonies that have contracted disease, and to some ex- 
tent, this will help to prevent the further spread of the trouble. 

Furthermore, these discouragements should be object lessons, not only 
to bee keepers, but to prospective bee keepers as well, for there are some 
who yet believe the old saying that ‘‘Bees work for nothing and board 
themselves,’’ and who really think that all that is necessary to supply an 
ordinary family with honey is to procure a swarm of bees in some old box 
or hollow log and place it in some out-of-the-way place, and then visit it 
with the ancient smudge and torch light equipment as often as honey 
is wanted. But with the more successful apiarists more progressive ideas 
are entertained. They realize that intelligent thought and management 
are as essential to suecess in bee culture as in any other line of business, 
and that unless the prospective honey producer is willing to give a rea- 
sonable amount of care and attention to his bees, failures are most hkely 
to be the harvest that will be reaped, and he will realize that his table 
would have been better provided with the tempting sweet, had he bought 
honey instead of bees. 

In emphasizing the importance of caring for bees, it may seem to 
some that I am putting too much stress upon this subject, but if the 
questioner could have gone with me through the work of inspecting for 
one season and made a careful study of the whole situation, I think he 
would readily agree with me in the statement that, ignorance, indiffer- 
ence and negligence are the greatest drawbacks to successful apiculture. 

These are the greatest obstacles in the way of eradicating the dis- 
ease, Foul Brood, which has gained such a wide spread throughout the 
United States and Canada. 

I will here give a very brief description of Foul ‘Brood, the most 
disastrous bee disease we have to contend with. 


SYMPTOMS OF AMERICAN FOUL BROOD. 


In the advanced stages of this disease the colony becomes weak and 
listless, and upon opening the hive a very disagreeable odor will be no- 
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ticed, resembling somewhat the odor from an old glue pot. In lifting the 
combs from the brood nest, it will be found that a large per cent. of the 
unhatched young bees are dead in the cells. Those that have been seal- 
ed over will have the cappings sunken and perforated, causing the 
comb to have a ragged appearance. The dead larvae, if punctured with 
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Foul Brood. 
a tooth pick, will draw out a ropy thread hke melted glue or rubber, 
This dead larvae finally dries up into a tightly adhering scale, which 
sticks to the lower cell wall so tenaciously that the bees are unable to 
remove it. 
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The European type of Foul Brood, in many respects resembles the 
American, but the tendency to ropiness is not so pronounced, and the 
dried down scale does not stick so tenaciously to the cell wall. A larger 
per cent. of the larvae will remain unsealed. The odor is quite different, 
being more lke soured dead brood. 

The most satisfactory method of treatment is the McEvoy plan of 
brushing the bees into clean hives and allowing them to build a new set 
of combs. 

For more complete descriptions of bee disease and printed instruc- 
tions for treatment, apply to the inspector. 

I had expected to give at this time the results. of some experiments 
in feeding, but I find it necessary to watch results a little longer. 

Respectfully submitted, 
M. E. DARBY, 
Apiary Inspector. 
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REPORT OF DAIRY COMMISSIONER. 


To the Honorable Board of Agriculture: 

Since receiving the appointment of Dairy Commissioner at your 
hands, the work of that office has been handled in connection with that 
of Food Commissioner and the amount of dairy inspection which has 
been done in connection with the latter office. 

As Dairy Commissioner during the summer, I attended several 
dairy picnics and discussed to the best of my ability, dairy conditions 
in the State and advocated insistently the use of the State Agricultural 
College and especially the dairy school by farmers as tending to give 
them a better knowledge of the dairy business and inducing more farm- 
ers, by virtue of the better knowledge, to go into the dairy business. 

Without being able to give specific data, I am informed that a large 
number of creameries have been established this year in the State to take 
care of the milk from farmers who are adding milch cows to their herds. 

In October it was the privilege of the Dairy Commissioner to make 
the trip down the Current river with Governor Hadley and party, and 
was enabled to present in public to the farmers who met at the several 
places where stops were made, the advantages of the Ozark country 
especially for the dairy business, pointing out the splendid native 
grasses, the mild climate, and the nearness to market, as evidence of the 
adaptability of this locality in Missouri to profitable dairying. 

Since returning from that trip correspondence has been had which 
proves that a number of farmers have purchased additional cows and are 
shipping cream to St. Louis and Kansas City, as well as to local cream- 
eries. 

In one instance it was the privilege of the Dairy Commissioner to 
assist a local cheese factory in trying to secure additional capital to carry 
on their business, and while this has not yet been completed he is hopeful 
that something can be done for this factory in this connection. Also 
the Dairy Commissioner is trying for these same people to show the 
farmers the desirability of selling their milk to the local factory. 

Inasmuch as no appropriation has been made for the Dairy Commis- 
sioner Department, a Dairy Inspector must be one who is on the pay- 
roll of the Department of Food Inspection. 

I have been endeavoring to secure the services of an expert dairy- 
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man, who can consistently do the work of inspector, as defined by the 
law, but owing to the small salary of $1,000.00 a year, I have only just 
recently been able to secure the services of, what seems to be, a compe- 
tent man. From this time forward this man will give his undivided 
attention to inspecting creameries, and, in connection with the Dairy 
Commissioner, holding institutes at the several creameries in the State, 
as contemplated by law; also, it will be his duty to take up all the sta- 
tions where butter fat is bought, to see that the producer is getting jus- 
tice. 

The office of Dairy Commissioner is so important, and his duties so 
wide under the dairy law, that it is to be hoped that the next Legisla- 
ture will provide an appropriation sufficiently large to enable the Dairy 
Commissioner to employ not less than six expert dairymen, at salaries 
not less than $1,200.00 a year, and a sufficient expense account to enable 
them to be consistently active in the State, looking after the dairy inter- 
ests. 

In my opinion, based upon my experience, the Dairy Commissioner 
should have provided, by law, the services of a proficient chemist, who 
should be paid not less than $1,500 a year to secure the services of a 
competent man. In order to enforce the law, it is sometimes necessary 
to bring about a prosecution, and to do this successfully, a chemist, to 
be a witness, must be one of experience. 

As the law at present stands, the chemist work of the department 
devolves upon the chemist of the Agricultural Experiment Station, when, 
as a matter of fact, this latter gentleman has more work than he ean at- 
tend to. 

It is my opinion that if the Dairy Commissioner is given the proper 
assistance, that in a few years the dairy business in the State of Mis- 
souri can be made second to none in the United States. 

The farmers have only to be shown the profits in dairying, when 
they will take kindly to the business and increase the dairy values of the 
State. Respectfully, 

W. P. Curis, 
Dairy Commissioner. 


Farmers’ Week in Agricultural College. 


December 28, 29, 30, 31, 1909. 


Seventh Annual Meeting Missouri Corn Growers’ Association, Thirteenth 
Annual Meeting Missouri Improved Live Stock Breeders’ Asso- 
ciation, Twentieth Annual Meeting State Dairy Association, Third 
Annual Meeting Missouri Swine Growers’ and Breeders’ Associa- 
tion, and Third Annual Meeting Missouri Home Makers’ Confer- 
ence Association. 


(Conducted under the auspices of the State Board of Agriculture.) 


THE PROGRAM. 


The interest taken by the farmers in this 
convention was equal to that of our pre- 
vious meetings. In addition to the asso- 
ciations which have been meeting here 
during Farmers’ Week, there were or- 
ganized this time the Missouri Draft 
Horse Breeders’ Association and the Mis- 
sourl Farm Management Association. 

Tor the first time in the history of these 
conventions, the Agricultural College, up- 
on the suggestion of the State Board of 
Agriculture, arranged a four days’ short 
course in practically every department of 
AGRICULTURE the College ; and this course was put on 
ne MANO Ne he a4 4 Me a in heu of the regular institute program 

ott THE heretofore held. During the evenings the 
AGRIGULTURAL program was arranged as much for en- 

3 COLLEGE — ee: tertainment as for instruction. There- 
COLUMBIA fore, the report of the meeting is not so 

: well adapted for filling up the Annual 
Report. It was quite impossible to secure 
a report of the consecutive lectures given 
during the day, and only those available 
for the evening meetings are herewith pre- 


sented. 
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ADDRESS OF WELCOME ON BEHALF OF COLLEGE OF 
AGRICULTURE. 


(FE. B. Mumford, Dean.) 


You have listened to words of weleome by Secretary Ellis of the 
Board of Agriculture; you have listened to words of welcome on behalf 
of the president of the University; and it is now my pleasure to wel- 
come you to these meetings and to the Agricultural College on behalf 
of the Agricultural College. There never has been a time in the his- 
tory of the world, in any country, when so much attention has been paid 
to any occupation as there is being paid at the present time to the 
occupation of farming in the United States. Our government spends 
more money perhaps than that of any other country in the civilized 
world for solving the problems connected with the vocation of agri- 
culture. 

Railroad presidents and various organizations have come to feel 
that the prosperity of agriculture and of farmers is of more importance 
tto them in their business than is the prosperity of any other class of 
people. There is no philanthropy in this on the part of the railroads. 
Jt is an economic proposition. Then, there is scarcely a man in the 
United States that in the past few years has not come to feel that the 
man who produces the food supphes is more and more an important 
factor in the everyday life of every citizen. We hear on every hand the 
statement that the high cost of living is now perhaps one of the most 
important factors to be taken into account in the future development 
of our national life. 

In the past fifty years the farmer has been little regarded. There 
has been a limitless extent of land and we as farmers have been en- 
gaged in a policy of ruinous competition with one another which has 
made it very easy for those who are buying the food supplies produced 
by the farmer to secure them. ‘But for the first time in our history 
the demand for food supplies has caught up with the supply. In the 
very near future there will be no large exports from this country. The 
problem that is confronting the American nation today, as well as the 
farmer, is how to provide food enough for our own people; and this is 
a problem that is not of interest solely to you and me, interested as 
we are in agriculture and in its production, but it is a question of funda- 
mental importance to every man, woman and child in America. 

It is my purpose this morning to eall attention to some of the 
possible solutions that have been suggested to meet this condition. This 
condition is the result largely of a very rapid increase in population 
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combined with a decrease in the factors of production. In the past it 
has been possible for us to move forward and oceupy new land of vir- 
gin fertility. We can occupy no more new land. If all the land it is 
possible to irrigate could be irrigated inside of five years, it would 
have very little effect upon the total food supply of this country. James 
J. Hill, whose words of wisdom are heeded in the United States, is 
quoted as much or more than any other man in regard to the great 
problems of agricultural production. Mr. Hill has recently, in many 
public addresses and in the publie press, given expression to a number 
of opinions to which I wish to call your attention as possible solutions 
of this problem. It has been suggested, among other things, that what 
we need is more people in the country; that in order to reduce the 
cost of production of the staple products of food we should import 
from the city the unemployed and the agriculturally untrained. You 
will agree with me, I am sure, that this is not a high compliment to the 
intelligent men of large experience who find it rather difficult to make 
a good living on the modern farm with all their intelligence and ex- 
perience. This is a very poor solution of the problem. It is impracti- 
eal: and while there are a number of people in the city who might be 
better off in the country, it will not to any appreciable extent, solve the 
problem. 

Now, you and I, with many others, have been guilty of urging 
everybody to stay on the farm. J have for a number of years had the 
pleasure and opportunity of teaching students in agriculture, and I 
think they will all tell you that I have constantly urged them to go 
back on the farm instead of following any kind of professional work 
in agriculture or any other kind of work. But the same people who 
are urging boys to stay on the farm, are also suggesting certain plans 
and methods of farm management which are not altogether consistent, 
and in this connection I have here a quotation from Mr. Hill which 
I wish to read to you: ‘‘There can be no greater aid towards the main- 
tenance of a prosperous, free and enlightened nation than to keep the 
children on the farm.’’ In another connection, Mr. Hill has also made 
this statement: ‘‘Such close and careful cultivation as will yield the 
highest profit per acre can best be given to land when it is cultivated 
in comparatively small farms. The greater the number of prosperous 
farmers the greater will be the prosperity of every business man.’’ 

Evidently, in the mind of Mr. Hill, the solution of the problem of 
the high cost of living is the small farm. All that the successful farmers 
who are here today need to do in order to be more successful, is to dis- 
pose of half of their lands and devote all of the labor heretofore ap- 
plied to the larger area to half of the present area. That is the logical 
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conclusion of the argument which holds that the future of our agri- 
culture is to be a subdivision of the present farm units. 

I wish to call your attention to certain economic fallacies in that 
idea. It is rather a strange fact that men who have become successful 
through modern methods of organization, of large enterprise, and sub- 
division of labor, should make an exception to agriculture, assuming 
that agriculture is a vocation which ean best be carried on without 
organization and in small areas. It is just as logical for us to under- 
take to say that it is more profitable to make shoes as they were made 
by the old cobbler of fifty years ago, and that we should subdivide the 
modern shoe factory that turns out its 500 or 1,000 pairs of shoes a day, 
as it is to say that the large farms should be reduced to the smallest 
possible area. There are certain dangers in this idea. It is a very 
attractive idea, especially to the man who hasn’t the means to buy a 
large farm. It is surely a very alluring proposition to the man on a 
salary to think that he could, with his small capital, buy a small farm 
of ten or twenty acres and become independent. A few years ago, a 
man wrote a book on the subject ‘‘Ten Acres Enough,’’ and he induced 
many city people who did not know much about agriculture to settle 
on ten acres of land, and one of these gentlemen who settled on ten 
acres wrote another book, the title of which was ‘‘Three Acres Too 
Much.”’ 

Now, were we following out the idea that is suggested what would 
we come to? This is what Mr. Hill says we will come to. He says: 
“Tt is certain that in every state, farm lands will ultimately be divided 
and subdivided until every farmer has only as much as will allow him 
an ample reward for his labor and enable him to support his family 
in comfort.’’ The idea from his point of view is to reduce every farmer 
to a maintenance ration. Now those of you who feed cattle know what 
that is. It is just so large a ration as will maintain an animal as he is 
without gaining or losing; and the ideal for the American farmer, in 
the minds of a great many people is to subdivide the land and put 
each farmer upon just so many acres as will provide for his bare neces- 
sities. Now that’s not very consistent with the efforts which you and 
I are making to keep the boy on the farm, is it? If I thought that that 
was the ultimate solution of the problem of agriculture, I should never 
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again say to my classes ‘‘Go back to the farm,’’ and you gentlemen 
know very well that that is not the solution of the problem, and it is 
not possible for us to induce men of ability, men that are capable of 
leadership, to go on the land if it means a maintenance ration. 

Now it may be argued by some, that there are two sides to this 


question: That it may be very desirable from the farmer’s point of 
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view to occupy large areas of land.—it may mean prosperity to the 
individual, but that it may be a decided disadvantage to the state. 
For the commonwealth it is better that the farmer should be reduced 
to the small area of land. It cannot be demonstrated that the cost of 
production will be decreased by advocating smaller farms. Do you 
think—and I am talking to the most successful farmers in the State 
of Missouri who are fully capable of solving this problem—that if your 
farms were divided up, and each 400 acre farm divided into ten 
farms, and on each of those forty acres a less efficient man was placed 
as manager, that he could produce more from that forty acres than can 
you? 

There must be organizing efficiency in order to accumulate wealth, 
and it certainly is true that the man who by study and thought and 
business sense has been able to build up and improve a large farm is 
better able to secure from that land the maximum product than is the 
less highly and efficiently trained man of less experience. 

Let us examine in detail this fact which is brought out very clearly 
by Mr. Hill—that reducing the size of the farm and devoting more 
labor and care to the production of the crop will decrease the cost of 
production. Now modern agriculture, so far as it pertains to the 
staple crops, cannot be successfully conducted under modern conditions 
without the use of labor-saving tools. It cannot be conducted for two 
reasons, at least: One is, that we cannot now secure the necessary hand 
labor, and the other is that it is cheaper, even if we could get the labor, 
to bind wheat with a self-binder or corn with the corn binder than by 
hand. The small farmer cannot afford to own those tools. It is very 
easy to demonstrate the fact that the man who cuts twenty acres of 
wheat in a year cannot possibly afford to own a self-binder. The in- 
terest on the original investment, the depreciation in the machine. and 
the other fixed charges that will be the same whether he cuts twenty or 
eighty acres makes it impossible for the small farmer to own so expen- 
sive a machine for so small a use. The only possible way that we can 
use labor-saving machinery, and thus meet the present scarcity of farm 
labor, is by having a sufficient volume of business so that we can afford 
to own these machines. I cannot go any further into detail, but it is 
a very easy matter to demonstrate the fact that a man who cuts twenty 
acres of corn a year and owns his own corn binder will pay $2.50 an 
acre for the privilege of owning the corn binder, while the man that 
cuts eighty acres with the same machine can do it for $1.50 per acre. 
Under these conditions, the small farmer cannot produce corn cheaper 
than the large farmer. The best example of the small farm is found in 
New England. The most intensive farms and the smallest farms are in 
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New England, and they are economic failures. The plan is a failure 
as apphed to New England conditions, and yet these farms are located 
in the midst of the best markets and are in a good country. Intensive 
farming, which means the application of more labor, more fertilizer, 
more care, to the unit of production (the bushel of corn, the pound of 
beef or of butter), can only be applied when the value of the product 
is sufficiently large to make it economically possible. Whether that 
time has now come is an economic question which we will soon work 
out, but it does not follow that, under all conditions, intensive farming 
will make prosperous farmers and profitable farming. Neither does it 
follow that a small farm intensively cultivated will decrease the cost of 
production. 

Now, I am afraid that some of the things I have said may lead 
some of you to think that I am advocating careless farming. Some 
people have made the mistake of assuming that large farms and care- 
less farming are necessarily the same thing. We must certainly im- 
prove our methods of production, we must certainly in the American 
nation, increase the amount of production per acre; but in order to 
do that, it is not necessary to reduce the size of our farms. Within 
certain limits, it is not necessary for us to have a different standard 
of economic organization for agriculture than we have for making 
shoes. 

Another eriticism that may be offered is that land is so high now 
that a man must be satisfied with a small farm. My answer to that 
is, that there never was a time when it was so easy to secure large farms 
as it is now. We have in the past assumed that ownership of land was 
necessary for prosperous agriculture. We are now at the point where 
successful agriculture will be conducted on rented farms, and I speak 
from experience when I say, that it is cheaper to rent land than it 1s 
to own it in Missouri, and in most portions of the Middle West. It is 
cheaper to rent land than to own it; and most of you gentlemen, I am 
sure, will bear me out in that statement when you stop to estimate the 
cost of maintaining the improvements on a farm, the decline in soil 
fertility which is a debt upon the owner, and the other factors involved. 
I am not pleading for careless farming, but I am definitely and posi- 
tively opposed to the idea of reducing every farmer to a “‘maintenance 
atone 

We shall always have a large number of small farms. The “‘one- 
man’’ farm is an economic unit. It is not the best economic unit,—it 
can never be; but we will always have ‘‘one-man’’ farms, that is to 
say an amount of land which can be handled by one man and his 
family. But that man will always be at a great economic disadvantage. 


Farmers’ Week in Agricultural College. 73 


He will sell in small lots and buy in small lots, and he will suffer 
more than anybody else from the middleman. 

Now, another trouble which is a serious one and which affects the 
farming class as well as the consumer is the wide distance between 
the man who produces the food and he who finally consumes it. There 
certainly is too large a stretch between the man who produces the food 
and the consumer. There is only one possibility for the small farmer, 
and that is in correcting this distance by co-operation. We must get 
together. It will be forced upon us in self-defense in the near future, 
and unless we can co-operate we are almost certain to be at the merey 
of a large number of dealers, and particularly does this apply to the 
small farm. 

Now, my purpose in ealling this to your attention was not to 
discourage the small farmer, nor certainly the man who wants to own 
a little land, but my purpose is to emphasize the fact that the opportun- 
ity for large success in agriculture is in co-operation and organization, 
and that the man who will devote the same care and attention and ap- 
ply to agriculture the same economic principles that have been suc- 
cessful in railroad building, and that have been successful in making 
shoes, will also be successful in agriculture, and this ought, it seems to 
me, to be an encouragement particularly to young men who are want- 
ing to engage in agriculture at the present time but who hesitate to do 
so because of the high price of land, and because of the constant insis- 
tence which many persons place on the fact that all future farmers 
must be small farmers. The American farmer has never been an ig- 
norant peasant and it is not essential either to society or to successful 
agriculture that he should become so. 


AGRICULTURE IN THE SCHOOLS. 


(Dr. A. A. Brigham, Brookings, South Dakota.) 


The two most important products of Missouri and of the United 
States are Chickens and Children. Both classes of creatures, judging 
from the past three days in Columbia, are coming into their own in 
Missouri. I will not say much this evening about chickens, but I do 
wish to make a plea for the children. 

When I came into this hall and saw on the wall the great word 
“RARMERS,’’ and beneath it the word ‘‘MISSOURI,’’ I wondered 
a little at first. It seemed as though it was not complete, as though 
there ought to be an admonition added, such as, ‘‘BE PROGRES- 
SIVE,’’ or the Latin motto ‘‘Non factus sed faciens,’’ which means 
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*? or some indication that there was some- 


‘*Not having done but doing, 
thing to be done. Now after two days spent with you I realize that 
the word ‘‘Missouri”’ spells progress. 

In the olden time when some of us were boys and went to school, 
we were taken in our school room far away from the home, far away 
from the farm. Our studies took us to Africa, India, and South Amer- 
ica, and we were taught the wonders of these countries and of every 
place except the farm and our own home. Sometimes the teacher would 
get discouraged and tell us, ‘‘you don’t know beans.’’ Well, we 
didn’t know beans because we had not studied them in those days. To- 
day we do study beans and we study corn and potatoes and cabbages. 
We do not hold the head down in shame because we do this. We are 
proud to study about corn and beans. 

In the olden time the college education was not for every boy. 
The way our grandfathers decided this question was to select from the 
family (of perhaps a dozen children) the brightest boy, or the boy 
who had the best intellect, and send him to Yale or Harvard to make 
of him a lawyer, a doctor or a minister. All the rest of the children 
stayed at home and worked hard with father and mother in order to 
furnish the money to keep that bright young man in college that he 
might become a member of one of the professions. Today, ladies and 
gentlemen, the tables are turned, and we are selecting the brightest boy 
in the farmer’s family to send to the state agricultural college to 
make of him a farmer. More than that. the girls in the olden time 
did not have the college privileges; today we are picking out the 
girls and sending them to the state college to prepare to become home- 
makers. This is one of the steps of progress of our age. If we find 
in the family a boy who is a little ight in the upper story, or who is 
somewhat cunning, we send him to college to study law or medicine. 
If he cannot make a lawyer or a doctor we turn him into a ‘‘politician.”’ 
That is one reason why we get the kind of laws that we do today 
in our legislatures. I hope this thing will be changed. I don’t know 
what we will do with those poor boys then; but I hope we will bear 
in mind that it is necessary to have good laws; in order to have good 
laws it is necessary to have good legislators who are not ‘‘politicians’’ 
but statesmen. Shakespeare defines a politician as ‘‘One who would 
*? JT think he has well defined the animal. It is time that 
we send men to our legislatures, that we tell those men what we want 
before we send them there, and then that we go down and see that they 
do it. I have heard that you need money for this institution. I think 
you can get it if you will educate these farm boys in the right way and 
send them home to be farmers, and educate them so that they will not 
only understand farming but also understand statesmanship. 


outwit God. 
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The work of education in the schools—the common school, the 
high school, the college and the university,—has changed greatly and 
agriculture is beginning to be taught. If we can teach agriculture 
as we have been teaching it, teach it better than we have been teaching 
it, and go on with book knowledge, with lectures, with class room 
work and laboratory work, and keep it up for another fifty vears, we 
will place our profession of farming higher than the profession of the 
law, of medicine or of theology. These have had the advantage of 
centuries of education, of universities and colleges and text books. 
But we are coming into our own and will raise our profession of farm- 
ing higher than any of them. I eall it the profession of farming be- 
cause I believe it is truly a profession, and I beheve that each prac- 
tical farmer ought to be called a professor. He is a professor. Just 
as soon as he takes up the work of the farm he professes farming, does 
he not? I realize that the title ‘‘professor’’ is not a very high one in 
some instances. We have professional boot-blacks, hair cutters and 
horse trainers, and so in this country the title professor does not rank 
as high as it does in the old world. But if we take up this idea that 
farming is a true profession, and that every man who takes it up is 
a professor, perhaps we shall bring honor to the name and the farmers 
may be pleased to have us who are now ealled ‘‘professors”’ 
in their class. We hope they will not exclude us. 


included 


In the great work of introducing agriculture into the schools, as a 
subject to be taught to the children, we are almost at a standstill. Why? 
Because the teachers in the schools are not prepared to teach agricul- 
ture. The papers advocate it, the people welcome it, the pupils are 
ready for it,—everybody is prepared for it except the teachers. Many 
of the teachers are willing, but they say ‘‘I don’t know how to go at 
it.’ How many times I have heard a teacher say, ‘‘I would eladly 
take up the subject of agriculture and teach it to my boys and girls 
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if I only knew how Well, how is a teacher to take hold of it, when 
in her school district there are perhaps farmers who would laugh at 
her, if she would undertake to tell the boys how to farm, or the girls 
how to work in the farm home. Therefore my sympathy goes out to 
the teacher who is not prepared. It is not the teacher’s fault that he 
is not prepared, when the normal schools, which turn out teachers, do 
not prepare them to teach agriculture. It will not do to blame this 
and that one, because we are all at sea, and do not know yet how we 
will develop this subject of agriculture so as to include it in our school 
eurriculum. But gradually light is coming; by experience we are learn- 
ing to teach agriculture. I believe that the two most important things 
to consider today in regard to these teachers who ought to be teaching 
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agriculture, are (1) personality, and (2) teaching for efficiency, for 
usefulness, for healthfulness. With these two ideas in view I believe that 
any teacher can make a beginning. The beautiful thing about teaching 
agriculture in the public schools is: that when a teacher takes up the 
subject he need not know it all. I know of no one who is teaching 
agriculture who pretends to know the whole subject. Each one thinks 
he has learned a little and is willing to tell of that little to his pupils; 
but every one who professes to teach agriculture has only begun him- 
self to be a student of the subject. So when we begin the teaching of 
agriculture is it any wonder that we hesitate and do not know how to 
carry on the work? Now if the teacher has the personality that a 
teacher should have, and desires to teach these young people the facts 
that are necessary for them to learn if they are going to become farmers, 
if that teacher has the ability to teach them so that they can study 
subjects, so that they can understand subjects, so that they learn to 
investigate, then he can make a beginning. That beginning may be a 
very simple affair. Perhaps with something like nature study, the 
study of the birds, of the trees, of the crops and the soils, or of farm 
animals, or almost anything. Everybody knows a little about some 
subject on the farm, and why not begin with that? Then the teacher 
can say candidly to his pupils, ‘‘I don’t know a great deal about this 
subject, but [ will tell you what we will do—we will study together.”’ 
He will probably get an opera glass and take them out in the field. 
They examine the birds through the glass, or they study the trees along 
the road side. Some teachers will tell you that they haven’t time for 
the teaching of agriculture, or nature-study, and certainly no time 
for home-economics. The teacher who has the right personality will 
find the time, and the beautiful thing about it is that the taking up of 
one of those subjects soon so interests the students that they become en- 
thusiastic over it, and are ready to exert themselves more in their other 
work. When the boys find their arithmetic terribly hard and their 
erammar difficult to understand, if the teacher will get their minds off 
of those studies for a while by giving them a little work in nature- 
study, they will become interested and the first thing the teacher knows 
they will be doing better in arithmetic and grammar and everything 
else. I think that taking up nature-study or agriculture is something 
like ealisthenies. Sometimes you go into a school room and find the 
doors and the windows all closed, and the air heavy, and the teacher 
has a headache, some of the pupils are almost asleep, and everybody 
listless and slow. The teacher says to some of the boys, ‘‘Open the 
*? and they open them and let in the fresh air. Then the 
They all rise. He tells them to go through 


windows, 
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teacher says, ‘‘Stand up.’ 
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the motions with him, and they do this for several minutes. Then 
they sit down and find that somehow the trouble they had with their 
arithmetic has all cleared away. Up goes a hand, ‘‘Teacher, I have 
the answer.’’ That’s nature study for you—fresh air. They had been 
breathing carbon dioxide gas, and you cannot solve arithmetic problems 
on that kind of atmosphere; you can not work out the lessons in geo- 
graphy and grammar unless you have oxygen in the blood; and the 
teacher can not teach properly unless he breathes fresh air. Short 
lessons in agriculture and home economics can be given in the same 
way. 

Take ten or fifteen minutes and devote to the study of corn, or of 
the potato, or any subject relating to the farm, and the pupils will 
realize that when they go to school they do not go to a foreign country 
to study about bananas or cocoanuts. They learn that there is some- 
thing worth studying on the farm. Corn is a very interesting thing 
to tell them about. This great work of boys’ corn growing contests, 
going on here, is one of the most valuable things that could be intro- 
duced in the line of education, in the uplift of agriculture, in the up- 
lift of the boy’s heart and soul and mind and body, in the uplift of the 
rural community, in the uplift of manhood and womanhood throughout 
the United States. Let the good work go on, and let us have more 
work of the kind, and let it extend to contests by the girls in bread- 
making, ete. When we introduce these things into the public school 
not only do the pupils learn something, but the teacher learns also; I 
think that one of the nicest things about this work is that the teacher 
is making progress. I have gone into a little white school house in 
South Dakota and have seen the teacher (who had fourteen pupils and 
twenty-seven classes) trying to interest the children in arithmetic and 
in grammar. She did not seem to get along very fast; but if she had 
taken up some of the things on the farm that the boys know about, 
and even showed her ignorance and let them tell her something, they 
would have been interested and would have done better in their regular 
studies. 

One way for the teacher to do something along the line of agri- 
culture is to have in the school house an incubator and a bee-hive. If 
one cannot get an incubator, get an old sitting hen and place her in the 
cellar and get some nice eggs and place under her. The bee-hive is 
good for several reasons, first along the line of nature study, and sec- 
ond if there is any boy who is particularly troublesome, a good remedy 
is to let a bee get after him. If you will place the incubator in that 
school room, and will set white thin-shelled eggs, and after they have 
been in the incubator for one or two days, darken the room and take 
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out some of them, obtain an egg-tester, hold the eggs up to the hght 
and let those boys and girls look at them, they will realize that here is 
something they did not know before, something they did not understand 
before. If you will break open one or two of the incubating eggs and 
show them what is going on on the inside they will learn a lesson that 
they never learned before, a lesson that they cannot get out of text 
books. I have looked through a great many books and encyclopedias, 
I have 


? 


and have hunted far and wide for a definition of ‘“‘ Life.’ 
never found a scientist or a philosopher, or any other wise man who 
was able to give me a definition of the word ‘‘Life.’’ It is something 
I cannot explain to you—I do not beheve you can explain it to me, 
and yet it is the most wonderful thing in the world. Take that egg 
and let it develop by incubation and show it before the egg-tester to 
those children. Open the egg in a glass and show the httle pulsating 
life beginning there, show it at the different stages, and then take those 
eggs on the eleventh day, and prove to those children that in eleven 
days a chick has been perfectly formed. They will begin to realize 
something of what life is. I know of no better way. Huxley said 
that the development of the embyro in the egg was the most wonderful 


thing in the world. You might say it is a miracle—the perfect forming 
of all the parts, in the eleven days,—the miracle of life. Do you think 
that any pupil in any kind of a school will fail to be interested in that 
little life story? And when he has become interested in that story he 
will become interested in the chickens. The next thing he will be 
asking his father for the care of the chickens, and soon he will have 
charge of the flock. He will become interested in them because they are 
beautiful birds and have beautiful feathers. After a while he will be 
getting a little pocket money because poultry, in the hands of an inter- 
ested farmer boy who is willing to work, is profitable. Next that boy 
will have pure-bred chickens on the farm and be making good money 
from them. May be later he will have a large poultry farm and give 
all his time to the business. When the father gives that boy his flock 
of chickens he tells him he must keep accounts, and if he does not know 
how he will get some one to show him. That boy will keep account of 
all money spent and what he received by the sale of eggs and chickens, 
and at the end of the year he will be able to tell how much he has 
gained. Thus he has become a business man. If he leaves the farm 
and goes to the city, engages in commercial business, or takes up any 
other calling, he will have had that foundation training in the keeping 
of accounts which will go with him and make him a more systematic 
man all through his life. 

The bee-hive is all right, too. A nice way to arrange it is to get 
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an observation hive with glass sides, and keep a cover over it. If you 
try to keep it in the light the bees will put a coating on the glass and 
then you cannot see them working. Perhaps it would be well to leave 
the glass sides of the hive uncovered and allow the bees to cover the 
glass with wax, to show the pupils that they do not care to have their 
operations looked into all the time and so put up a curtain around 
their home. If you can keep boys and girls away from such a bee- 
hive you can do better than I. Get hold of those careless boys, talk 
to them about the queen bee and the drones that they see before them. 
They will soon become interested and will begin to ask questions. They 
will want to know what that big bee is and the teacher will tell them 
it is a drone; they will want to know what a drone is and will learn 
something that will be valuable to them—not to be drones in life. 
They will ask about the queen bee and the workers. <A lesson will be 
learned by looking; and the lessons that we learn by looking and watch- 
ing and hearing we learn thoroughly. I advocate the placing of a bee- 
hive in a school room for another reason: because the bees have learned 
to live and act better than some human beings. They are the nicest, 
cleanest housekeepers on earth. They manage to work together in the 
same colony without quarreling, while we often have envious and 
troublesome times. Those bees may teach the boys and girls another 
lesson, and that is this: When a bee stings any one it does it in de- 
fense of its home, that it loses its life when it does so; and when a boy 
learns that he learns something that is worth while. 

In all this work of teaching agriculture, the teacher’s inventive 
ability and personality will count for a great deal in the future lives 
and work of the pupils. I believe that this is an argument for select- 
ing teachers who have the right personality. I know that in some 
states (but not in Missouri, I hope) teachers are selected because they 
are relatives of county school officers; that sometimes they are se- 
lected because they have a political pull; sometimes because they de- 
sire to draw a salary and don’t care much what they do for it. 

This matter of personality is emphasized time and time again. 
I have heard of many cases where parents have remarked, ‘‘We had 
a teacher last year who taught well and got the boys interested; we 
wanted to keep her this year but we couldn’t. She is going to col- 
lege.”? I have heard of many cases where the teacher’s personality 
was the cause of her gaining an increase in salary. And so in many 
ways this matter of personality is emphasized, and I believe that school 
officers, county officers, and others who have charge of our schools, 
will have to come to the point where they will pay more attention 
to the character and ability, and particularly to those qualities which 
make up good personality in a teacher. 
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I would hke to take you with me for a little trip to show you how 
the Oriental people are taught agriculture. If you will go with me 
back a few years, and across the turbulent waves of the Pacific Ocean 
over to Japan, I will take you to a field where I had forty Japanese 
students in farming. They were taught in the lecture room and then 
in the field. I would take them out to the field plots twice a week, 
and they thought they were carrying on experiments which were on a 
par with some of the best German experiments. After they had been 
taught the plan of cultivation they would go and study up some of the 
wonderful German experiments and would get the idea that there was 
something to be investigated, or they would want to try some new kind 
of vegetables. They would make their plans and submit them to me, 
and I would correct them or change them if I thought necessary, and 
the finished plan would be adopted by each student. Each would choose 
his part of the field, or have it chosen for him. I purchased from 
America a set of garden tools for each student. We would go out into 
the field with those tools and while they did not really learn much that 
was experimental they did learn how to use the hoe and rake and spade. 
They were sons of officials who looked down on manual labor, and they 
had no idea of going into farming—they were going to become officers 
or teachers. Nevertheless, some of them did become farmers, and some 
of them are today lving on farms with their families. They have 
sent me photographs of some of their gardens showing that they have 
taken up the business of agriculture and are doing well. So I have 
the proof in my own experience that you can teach the yellow-skinned 
race agriculture by getting out into the field with them and ‘‘show- 
ing them.’’ They can learn it by working with their hands and think- 
ing with their heads. Some of these students became so interested that 
they would go out and work on Sunday; and when I rebuked them 
they could not understand why I should do so when it was all so in- 
teresting and valuable to them and would be so valuable to the world. 
Dr. Knapp told you last evening about some of his experiences in the 
South, and how in some degree the difficulty with the negro has been 
solved by manual training and industrial schools; how the Hampton 
and Tuskegee institutes have solved the problems of saving the negroes 
from idleness and crime and made useful citizens out of them. I 
want to add my testimony to what he said. Three years ago I pur- 
chased a farm in Maryland and secured a colored man for a helper. 
I want to tell you that he is honest, straightforward, faithful, and 
true. I have left the farm in his charge for months at a time and have 
never found him unfaithful. Why? Because back in the olden time, 
fifty years ago, when he was a boy he was trained in a southern home 
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by a man and a woman who understood how to train children, and they 
trained that colored boy so that he knew how to work, how to use 
his hands. They trained him to be honest and faithful to his employ- 
ers, and made of him an honest, useful citizen. I have seen negroes 
in the same neighborhood who are not honest and my poultry yards have 
suffered thereby. I have seen them going up and down doing nothing, 
when the farmers needed help and would have paid good wages could 
they have obtained their help. Those negroes had not been trained; 
they had been left to grow up in idleness, living like animals, learning 
to steal when necessary to get food. They were perfect nuisances and 
likely to become criminals. The reason why those colored men are 
eriminals today, or useless individuals, is that the white man has neg- 
lected his burden. They are children and need training and don’t 
know how to train themselves. The white man does know how to train 
them. Almost the only salvation for those colored people, I believe, 
is in industrial schools. I would not have such schools at Hampton and 
Tuskogee alone. I would have one in every section of the South, and 
I would put manual training in every colored school in the South. 
When these colored boys and girls are trained to use their hands they 
will work. They are easily trained, are faithful workers, and good 
servants. The white man is now suffering evil consequences, in many 
instances, because he neglected his duty to the colored man. 

I will give you one more illustration of the teaching of agriculture 
and why it is necessary in the public schools. I was told that you 
wanted me to tell the story of my School of Agriculture, but that is a 
broad subject. South Dakota is a new state and the public schools are 
not as good as yours in Missouri. Oftentimes in the country districts 
we cannot get teachers to fill positions, and in many localities we can 
only keep the school open four or five months in the year. Under those 
conditions the farmer boy does not have a fair chance to get an educa- 
tion; and so it was planned that we should have a School of Agriculture 
at the State College to instruct some of these boys and girls. It is hard 
for some of the boys to get away from home to go to school, because the 
farms there are larger than here—some 800 acres, some 1,600, some 
4,000. Many a farmer has four sections, of 160 acres each, and cannot 
get sufficient help to run the farm. He has to eall on the boys and 
girls to do the farming. They all take hold and help to get the plant- 
ing done in the spring time so they have little time to go to school; 
and when harvest time comes they have to be called on again. I had 
a letter from a boy in November. I had asked him if he was coming 
back to school, and he wrote that they had 125 acres of corn to take 


eare of, and he would have to stay at home and help husk it. I say 
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those boys ought not to be excluded from the public schools just be- 
cause they have to be at home, helping their fathers and mothers, during 
the busy seasons of the year. They do go to the public school at the 
end of November, and try to enter, but the rural school is modeled after 
the city school and not planned for the country boys; and when that 
sturdy country boy, who has been growing while helping with the 
seeding and harvesting on the farm, attempts to sit down in those 
seats he finds he doesn’t know what to do with his feet and his hands, 
and he cannot study well. He goes back home and says he doesn’t 
want to go to school because they laugh at him. He wants to learn, 
he does not want to be ignorant, but he will not go to school to be 
laughed at. I need not tell the whole story, but it is true—this and a 
great deal more. And so it was for these boys, and girls, that we es- 
tablished our School of Agriculture, and the first year we had over 
100 students enrolled. Some say that ‘‘book knowledge’’ is not of 
much account; we had in our district a father who sent his motherless 
daughter to our school to learn cooking and sewing, and he stayed at 
home and ‘‘batched’’ for five months; and if that does not mean that 
education is worth something, or that that father thinks it is worth 
something, then I don’t understand human nature. That girl would 
like to have taken the whole course, but she had to go home and take 
the place of a mother and care for the home. In those five months, 
however, she got a great deal of good out of the course, and had learned 
how to be more useful and happy than before she went to school. 

When I was a student in college and the professor was five minutes 
late we would all give the eall to ‘‘bolt,’’ and when we would meet the 
professor coming up the stairs we would not see him. Last winter when 
our professor in stock judging failed to get to his class the boys waited 
ten minutes; then they went out of the room, but not to escape a class. 
They all came into my office and I could not turn them away; I had 
to find some way to interest them during that class hour, and I had to 
go after that professor and tell him he must not be absent next time. 
They were so eager for instruction that I had to take them into the 
lecture hall and talk to them on some agricultural subject during the 
hour. They come to school for business, to study, and they do study. 
It is one of the most wonderful things in the world to watch the 
changes that come in a boy’s face after studying in the School of Agri- 
eulture. When the students go home to the old farm at Christmas 
time they will look over the live stock and sometimes decide that it is 
not good enough. I remember that one boy, who was interested in 
horses and had been studying horse judging, went home and said: 
‘‘Father, you have a lot of old plugs here. Let’s get rid of them.’’ I 


Farmers’ Week in Agricultural College. 83 


believe that this feeling is going to be of value, that it is going to help 
to have better horses, and better cows, and better corn. The boys get 
ideas about alfalfa, never thought of before, and before long that home 
farm is trying an experiment in alfalfa growing. There is no limit to 
the good that will be accomplished in this way; I believe in giving 
every farmer’s boy and every farmer’s girl throughout this State and 
every state in the Union, a good education, the best education, an edu- 
eation for effective life work. When we have provided that, we have 
provided something that will be of benefit to those boys and girls all 
through their lives, and, better than that, they will be of benefit to their 
friends and neighbors, and all with whom they come in contact. I be- 
lieve in the farmer’s boy and the farmer’s girl. They are not always 
so pert and ‘‘smart alecky’’ as some city boys. I believe in any boy, 
but I pity the city boy who has only the pavement and the tall build- 
ings to look at. Compare his life with that of the farmer boy who has 
the fields, the sky, the farm animals and the wild animals, the forests 
and the streams, and always on the farm a chance to work. Some peo- 
ple think that is a hardship, but it is the best thing for a boy—to have 
something to do and most of the time to be doing something. It helps 
prepare him for life. Is it not fair play to give that farmer boy as 
good an education as that city boy? I heard a story of a city boy who 
one day hired a livery team and took his best girl out for a drive. They 
drove along by a corn field in which there was a country boy—a boy with 
freckles on his face, full of life—driving the mules along plowing corn, 
and he came to the fence about the time Smart Aleck came driving 
along. Smart Aleck thought he would have a little fun with the Rube, 
so he ealled out, ‘‘Say, your corn looks a little yellow, don’t it?’’ and 
the country boy answered, ‘‘Yas, we planted yellow corn.’’ Smart 
Aleck said again, ‘‘You won’t have more than half a crop, will you?”’ 
‘No, we have half and the owner has half.’? Then Smart Aleck was 
mad and called out, ‘‘Say, there isn’t much difference between you and 
a fool, is there?’’ And the country boy answered, ‘‘ No, only the fence.’’ 
The country boy is not a fool, and sometimes the city boy finds it out. 
If we farmers do our duty the time is coming when these farm boys 
and girls will get a good education. It means that in the country dis- 
tricts we shall have to spend more money in salaries to good teachers. 
I hope we may be able to educate the farmers up to the idea that it 
pays to educate these boys. I believe that we are justified in calling for 
Federal aid, for State aid, for county aid for our public schools, and 
then we can make up the rest of what is necessary in local taxes. There 
are reasons for this other than agricultural. Most of the successful 
business men of the cities were born on the farm. If the country is to 
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continue to furnish the successful men of the city, ought not the coun- 
try boys to be educated as well as the city boys? 

Again, if those boys are going to stay on the farm and carry on the 
business of the country ought they not to be educated? Agriculture in 
the future is going to mean more than it has meant in the past. Ought 
there not to be a new education for the new agriculture? It is coming. 

Those boys on the farm have problems before them which are both 
large and numerous. The boys who eo to the city have municipal 
problems to solve, and I believe the great city problems are going to be 
solved honestly and justly by the farmer boys who go to the city. They 
will have to be solved, or the government goes down. 

Another thing: We want the business of the country rightly ecar- 
ried on. We want better farmers, better crops, a better agriculture, 
better men and better women in our country districts. If it be true 
that there are problems on the farm to be solved, is it not necessary that 
the country boys should be educated and trained, that their powers and 
qualifications should be developed so that they will be able to cope 
with the problems? We are coming into the new idea of farming and 
leaving the old. The idea was to take up virgin land and rob it. That’s 
the way they are doing in the Dakotas today, and in Montana. Men 
from the east and from the west are taking up the land and robbing it. 
The new idea is to keep up the land fertility while gathering the crops 
and making the crops grow better and better. That is one of the 
problems. I believe that in all our State colleges we should take up 
and try to give instruction along the lines of farm management, and 
the selling of the farm stock. I hope that our students in the agri- 
cultural colleges will soon learn the value of organization. There is 
wonderful power in co-operation. The boy must learn that lesson in 
order to sell the steers and the horses and the apples and the wheat and 
the corn to the best advantage. 

There are other problems besides the actual farm problems— 
problems of the rural communities. When the farmer’s boy finds life 
on the farm rather uninteresting, is 1t any wonder that he likes to go 
into town and to the saloon where things are bright and where the men 
are joking and seem to be happy; and is it any wonder that he takes 
the next step and the next, until he has learned things that he ought 
not to know? There is this problem, then, in the rural community— 
how to keep the children interested on the farm, how to hold them in 
the rural community and make hfe happy for them. It can be done. 
In Iowa the Y. M. C. A. is taking up work for country boys and girls, 
and forming clubs in different sections of that state. They hold classes 
in different subjects, and the youths can take up any line of work they 
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choose. Thus they are training their minds, and their bodies, their 
souls, and making them useful in solving the social problems in their 
respective communities. 

Then, there are other questions in connection with the rural home. 
One is the supplying of light and power. It has been said for several 
years that Edison was developing a new storage battery for electricity, 
but he has not brought it out. I believe that a farmer boy will yet 
develop a storage battery that can be used on the farm, because the 
farmer boy knows about the farm, and he is going to be educated along 
the line of electrical engineering and turn his attention to the needs of 
the farm. He will learn how to get power on it and take away the 
drudgery. Before many more years are gone by, I believe that the 
farmer boy will be able to harness the wind and furnish the power for 
the farm without much expense. The time is coming when less and 
less of hard manual labor will be required to accomplish the work of 
the farm, and it will be through the use of the brains of the farmer 
boys whom we are educating in our agricultural schools and colleges. 
There are many problems on the farm that I have not time to mention, 
but I would like to say this: Educate these boys and girls as well as 
they can be educated; prepare them for the greatest possible usefulness 
and helpfulness to their fellow men, that is the highest ideal of a true 
education. When we have done this we have made them of more con- 
sequence in the world, we have made their lives happier, we have made 
them capable of far more helpfulness to everyone with whom they have 
relations, we have made the home, the farm, the State and the United 
States better, and on this basis of good citizenship we will develop the 
greatest nation here that has ever been upon the face of the earth. I 
believe that in this work of making a stable government, of making 
happy homes, of making good farms, the new agricultural education is 
to play the greatest part. I believe that our State Agricultural Colleges 
will play a part, and that it is second to none in elevating the farmers 
and the farmers’ boys and girls, in making the home happier, the State 
stronger, in giving to every farm home the good things of the city as 
well as of the country, and in making the farm life ideal. I can look 
back twelve or twenty years to the time when it seemed as though 
everybody was going away from the farm to the city. Now they are 
going from the city to the farm. We have the best calling on earth. 
When we make attractive plans for our farm life with a will to make 
good if we can, and when, instead of robbing our soil we conserve its 
fertility, and hand down to our children our farms in better condition 
than when we took them, then we have helped lay a foundation for good 
agriculture that is better than any foundation it has had in the past. 
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HOW AGRICULTURE MAY BE TAUGHT IN THE PUBLIC 
SCHOOLS. 


(F. W. Howe, Assistant in Agricultural Education, U. S. Department of Agriculture.) 


Long before the County Life Commission began its still unfinished 
work, popular interest in school agriculture as a means of improving 
rural conditions and outlook was already pronounced and wide-spread. 
That interest has continued to grow in strength and volume until there 
is now little need of putting forth any arguments in favor of teaching 
elementary agriculture in the common schools. If there is any ques- 
tion it is the question of securing teachers who have been trained to 
give such instruction, or of enabling those already in service to become 
prepared for such teaching. 

The teachers themselves are ready to be taught, and generally will- 
ing to undertake the work under competent direction. Now and then 
perhaps a teacher may be found who has not discovered that soon it’s 
going to be the fashion to teach agriculture—just as it used to be the 
fashion a few years ago to sneer at such a suggestion. Who does not 
know, however, that it is a feminine prerogative to poke fun at a new 
fashion in shoes or skirts or hats, and then forthwith begin to wear these 
detested fashions just as soon as someone else sets the example, and so 
agriculture has been spoken of as the latest school ‘‘fad.’’ But to any 
lingering doubters I want to suggest that the teaching of agriculture 
has in it elements of worth and permanency not to be compared with 
this year’s fashions in hats. 

There are abundant reasons why agriculture will find, when it fully 
comes into its own, a permanent place in our American educational 
system—reasons too well understood to need any rehearsal to this audi- 
ence. I am looking for the school—sure to be put in operation within 
the next five years, I believe—wherein this central place for agriculture 
shall be recognized, as the subject which can unify and give meaning to 
all the other subjects which are now pursued in an utterly unrelated 
way in most of our schools. Let me pause to ask, What study or prin- 
ciple is there in the ordinary school which leads the pupil to see that 
there is any unity of purpose in the pursuit of from four to a dozen 
different subject every day? It is true, that in many cases he ean 
be induced to swallow the statement that this is necessary in order that 
he may become educated; but he admits it only on the authority of the 
elders and not because it appeals to his own reason. He walks by faith 
and not by sight. If docile enough he takes the dose and hopes for the 
best—like the obedient child who is told, ‘‘Shut your eyes and open 


Farmers’ Week in Agricultural College. 87 


your mouth,’’ while we lay on his tongue a sugar-coated spoonful of the 
sure-cure for ignorance. He may writhe under the administration, but 
we cheerfully continue it, just as Squeers doped his hopefuls with 
treacle and sulphur, and then tapped them on the head with the wooden 
spoon when they showed symptoms of vertigo. But you remember there 
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were some goods things even in Squeers’ methods. He always gave his 
boys a practical application of everything he taught. When a boy had 
learned to spell ‘‘window,’’ he was immediately set to wash the windows 
of the school building—and thus had the lesson ‘‘rubbed in,’’ as it were. 
We get the boy to spell, if we can, and then we hire a janitor to wash 
the windows. And so there were some redeeming features in Squeers’ 
system, even in comparison with our own. 

The great fault of our public school work, speaking broadly, is its 
failure properly to relate the student to his present and future work 
and surroundings. The boy or girl who is really destined, if he finds 
himself, to a life of business or industrial activity, is too often coerced 
by the school—if he does not rebel—into a line of study for which he 
has no natural aptitude or interest. The school machine fails to dis- 
cover him to himself, because its course of study offers lttle or no op- 
portunity for his own natural reactions. And all because of the old and 
false doctrine of the ‘‘disciplinary value”’ of the traditional curriculum. 

Ex-Governor Hoard of Wisconsin has recently characterized this 
educational superstition most aptly. He says: 

‘‘Teachers have a great responsibility placed before them, for theirs 
is the task, not only of building up the human mind, but also of saving 
it from the appalling fate of a life of misdirected effort. We do not 
believe in much of the criticism that is showered upon teachers, for it 
is manifestly narrow, unphilosophical and unjust, and for these reasons, 
is worse in its unreasonableness than the teacher. But we do think 
that about all of this talk that teachers indulge in concerning the pur- 
suit of any study for the sake of ‘‘mental discipline”’ is without merit. 
It is about as reasonable as would be the idea of loading down a horse 
and cart with a useless burden for the sake of the animal and vehicle. 
Teachers should be well versed in the physiology of the mind they deat 
with. They ought to know that there is such a thing as the “‘wear and 
tear’’ of study, which is always increased greatly, in proportion as there 
is less appetite for the contemplation of school subjects. It costs the 
student, who is forced into certain studies for the sake of mental disci- 
pline, vastly more of mental effort, often amounting to the reaction of 
hate, than it does him to whom the study is a pleasure. The assimilation 
of food by the stomach and brain is almost parallel in its methods of 
action. In the former there is such a thing as the influence of the 
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nerves of taste which are a powerful aid to digestion. No one advises 
the eating of a lot of distasteful food for the sake of increasing tne 
strength of the stomach. Why should this be insisted upon in the use 
of food for the brain?”’ 

Surely there is no virtue in adding useless burdens to the useful 
work of teacher and pupil, especially when the unnecessary burden crip- 
ples the child for all future activity. I would not add agriculture to the 
volume of work already required in the schools, but I would use it 
wisely as a means of ‘‘redirecting’’ and revivifying all the useful work 
of the school. 

You will guess, then, that I would not prescribe agriculture merely 
as an appetizer for inducing the mastication and digestion of the more 
important and necessary studies of the curriculum. Rather, I should 
regard that study which most immediately relates the pupil to his 
natural environment and introduces him to all the other live subjects 
in the school as itself the most important; and let it lead him to see that 
the others become important and necessary to the fuller understanding 
and use of his own environment as a means of constant self-education. 

So I would never justify the use of agricultural teaching merely to 
kindle the curiosity of children, merely to add zest to their book study, 
or to reconcile them to the tasks of formal instruction—and so treating 
it only as an incidental accessory of school work—but I would consist- 
ently work toward that coming day when the facts of the child’s environ- 
ment, the intense personal interests of his own home life, the responses 
which he makes, or ought to make, to his environment, and the modifi- 
cations which he can bring to pass in that environment—I say, teach 
towards the day when these considerations shall be recognized as the 
real thing in education, and when books and methods and curricula 
shall come to be regarded at their true value as incidental and subordi- 
nate considerations. 

But the question will occur, Can the teachers now in service in the 
schools teach the agricultural environment of the school without ac- 
quiring special training which takes them out of the common school? 
Or must we, rather, wail until a new generation of teachers can be 
trained for this work? 

Well, it is quite possible, that some of those who are rated as good 
teachers will not easily regain their places if they step cut of the ranks 
now—and they may not succeed in establishing a more pleasing engage- 
ment. But it is not necessary that teachers now in the schools shall take 
a technical course of work in absentia from the rural school in order to 
teach agriculture intelligently and effectively As Editor Poe of the 
Progressive Agriculturist puts it: 
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“The assumption that a woman cannot teach agriculture, cannot 
teach the scientifie truths about soil chemistry and plant physiology, un- 
less she has been a field hand, is almost as illogical as the old negro 
preacher’s method of proving that every woman has seven devils in her. 
You don’t need to be a centenarian and a soldier in order to teach 
history; it is not required that a teacher travel around the world be- 
fore teaching geography ; she need not have written a book before teach- 
ing grammar; she need not have robbed graves and dissected corpses 
before teaching physiology. Why argue then that she must have 
broken steers and stemmed tobacco before teaching the scientific truths 
about soil chemistry and plant physiology that have practical applica- 
tion in the business of farming? You don’t have to know how to hitch 
a mule to a plow in order to teach why it doesn’t pay to plow deep and 
cut the corn roots in two at laying-by time; you need not know how 
to run a guano distributor in order to teach the effects of potash, phos- 
phorie acid and nitrogen in plant growth; you need not know how to 
cure cowpea hay, to teach how nitrogen gathered by the cowpeas will 
enrich the land; you need not know how to shuck corn, to teach which 
type of ear has been found the best for corn production; you need not 
even have milked cows in order to teach that the Babcock Test will 
show which dairy cows are paying and which are not; nor need you 
have butchered steers in order to teach that with a Jersey cow and a 
Polled Angus, the Jersey is better for the dairy and the Angus for 
beef.’’ 

Let’s consider, then, some of the ways in which the self-instructed 
teacher may use agricultural material for the benefit of her school and 
of the whole community. In the first place, we must remember that the 
common schools are not to teach the technics of the farm operations— 
no more than they are to teach the technics of any other trade or oceu- 
pation. The boy can learn at home on the farm how to cultivate corn 
or feed a calf better than any woman can teach him these things in the 
rural school. The teacher is not required to put herself in the position 
of assuming to tell the farmer how to run his own business; but she can 
teach the principles that explain the why of things that many a farmer 
does not know, and she can ask questions that may fire the interest and 
study of the whole community—questions for inflammation, if you 
please. The point is that agriculture is to be used ‘‘as a means of edu- 
cation, to explain the environment and to develop the student, and not 
as a means of giving technical skill.’’ 

And the great advantage of this mode of procedure is that the 
teacher herself becomes educated in practical affairs of community life 
along with her pupils. In most cases she is herself a product of the old, 
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formal, disciplinary, unpractical theory of education; and the glory of 
the new agricultural education is that, ike Merey, ‘‘it blesseth him who 
gives and him who takes.’’ 

It is said that the first science ever studied and taught was the 
science of astronomy—a subject as remote as possible from everyday 
concerns, except in the minds of those few dreamy farmers who may 
still sow and reap in the particular phases of the moon assigned to such 
enterprises. But to ‘‘come down to earth,”? to suggest conerete illustra- » 
tions of what the modern teacher may be, I would recommend that the 
earth itself should receive some attention—not the far-off ‘‘ball or globe 
on which we live,’’ as pictured and defined in the old geographies, but the 
very earth over which your pupils walk to school. How many of them 
know by sight, and feel, and smell, and taste, and definite name, the 
four types of earth and their combinations which make up all the ‘‘ dirt 
roads’’ and cultivated fields of their own school district? Have speci- 
mens of these soils collected, carefully examined, and named, if need be, 
by the most competent farmer in the neighborhood. 

This is real geography. The local district may afford most excellent 
opportunities for studies in the process of soil formation, and the value 
of its various components for plant production. Before or after study- 
ing the soil, I would have each pupil map the farms which le along 
the road by which he comes to school, or at least his own father’s farm. 
I would have him estimate, as accurately as possible, the kinds and 
quantities of farm products in his neighborhood, and the number of 
acres devoted to each. Make a study of the crop rotations used in the 
district, why they are used, and how they might be improved. What 
are the average yields of each crop and the average value of an acre of 
each? Find out why the less profitable crops are grown and what 
others could be grown to better advantage in maintaining the fertility 
of the soil. Find out what it costs to grow an acre of each kind of 
crop. Get bulletins of information on how to select good seed corn and 
other grains. Study these with the practical purpose in view. and then 
take the class into the fields and actually select the seed. Encourage 
each boy and girl to choose the seed for planting on his home farm 
next season, and show them how to care for this seed and how to test 
it before planting. Some farmers haven’t time to learn and do these 
things (?), just as some haven’t time to test the worth of their cow’s 
milk; but the children can. 

While crops are growing, give some attention to plant diseases and 
the most troublesome insect enemies of crops. ‘fA young woman took 
her class into an oat field badly infested with smut. She took an ordi- 
nary barrel hoop and dropped it down in the field. She then counted 
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the number of oat heads in the hoop and found what percentage of them 
were smutted. This was repeated in several places in the field and an 
average taken. A calculation was then made of the proportion of the 
crop lost by smut. Next the teacher got a bulletin on how to treat 
smut and gave it to the farmer. The following season this farmer 
treated his seed oats, had no smut, and saved several hundred dollars. 

‘‘In a similar manner farmers can be taught how to select seed 
potatoes, how to spray fruit trees and the like. An infinite number of 
subjects can be taken up by the teachers, depending on the type of 
farming in the immediate locality of the schools and not dealing in a 
lot of glittering generalities about which the teachers know nothing. 
Then, too, the teachers can borrow some good farm papers from their 
patrons and select good articles for supplementary reading by the 
pupils. 

‘‘The teachers can take an acre of timber land and have the pupils 
determine the number of merchantable trees, ascertain the species of 
each and find out the value of the lumber. The children can count the 
number of rings on the trees that are down and find out how long it 
takes to grow trees of a given size. Then the teacher could find out 
what revenues this acre of timber land would bring if handled as a forest. 
The forest service would furnish on request literature on how to handle 
woodland and how to estimate the amount of lumber in a tree.’’ 

That’s not only good teaching, but it’s also good strategy and good 
polities. 

When harvest time comes, have the children save and bring to 
school the best samples of grain and the best ears of corn, and then 
have a little school and neighborhood corn show, the best specimens to 
compete afterward in a township and a county contest. 

Frequent excursions should be made to neighboring farms for the 
purpose of examining some special crop, implement, method of tillage, 
or breed of live stock. The best neighborhood methods of plowing, 
planting, cultivating and harvesting, should all be made tributary to 
the information of the class in agriculture. 

The farmer who would hesitate to come into the school and talk 
about his superior cattle, swine, sheep or poultry, can be easily per- 
suaded to talk about them to a visiting group of children on his own 
farm. And after that it’s not so hard to get him to talk to the whole 
school or the neighborhood at a school meeting. 

The educational value of such school work is hard to overestimate. 
Tt sets children and parents to thinking for themselves about the mean- 
ing of their own work. And it promotes ideal as well as practical re- 
lations between the school and the home, and the parents with their 
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children. Superintendent Harbourt of Andover, Ohio, reports that 
when he found a farmer soaking his seed potatoes in a solution of 
formalin and asked him why, he got this reply: ‘*‘ Well, the boy says 
this will prevent scab, and I am trying to please the boy.’’ He planted 
these treated potatoes and pleased himself with a fine crop that ful- 
filled the boy’s prediction. 

One farmer, as the result of agricultural teaching in the district 
school eliminated all the scrubs from his dairy herd and last year sold 
ten Holstein heifers of his own raising for $1,000. Even the girls in 
the school could judge a horse’s age within one year of when he is 
‘“old enough to vote.’’ Farmers come to the school to get boys to 
show them how to spray and prune their orchards. The agricultural 
class is the most popular one in the school, and you ean’t buy a second- 
hand agricultural book in Andover, because they are all preserved for 
reference in the home library. Three boys have requested to be al- 
lowed to take the course again because they lke the subject better 
than any other taught. Ever hear of a boy wanting to take Caesar 
or Latin prose the second year? 

Agriculture and its correlate, domestic science, appeals to the 
human interest of the boy and girl. It explains things, and so makes 
rural hfe worth living for child as well as parent. It furnishes a 
natural purpose and incentive for the study of other useful subjects in 
the schools. It revolutionizes the view-point of teacher, pupil, and the 
whole community, as to the practical, lasting value of good school work. 

I believe I have said and indicated enough to satisfy you that agri- 
culture vitalizes more school studies than any other subject ever pro- 
posed. It illumines and gives dignity and value to geography, geology, 
botany, zoology, physiology, arithmetic, physics, chemistry and history ; 
and furnishes a motive and application for all useful forms of mental 
training. <A recent agricultural text-book points out its advantages in 
teaching spelling, reading and lterature. 

The average city boy or girl surely misses more than one-half the mean- 
ing of such poems as ‘‘The Barefoot Boy,’’ ‘‘Snowbound,’’ ‘‘Gray’s 
Elegy,’’ ‘‘The Deserted Village,’’ and a score of others that are full of 
rural allusion. So, for merely cultural and social purposes, the city child 
ought to have at least the opportunity for agricultural study. If man- 
ual training is justified in the city school in order that the child may 
have some opportunity to learn industrial processes that were formerly 
taught in the home, certainly the city school ought also to acquaint its 
pupils with the broader productive processes upon which the very life 
of the community depends. The pedagogical, practical, social and cul- 
tural reasons for teaching agriculture as the basic industry of mankind 
exist alike in all the common schools. 
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ON THE ROAD TO TOMORROW. 


(Hon. Walter Williams, Columbia, Mo.) 


Americans are born tramps. They never sit still. The excursion 
is the great national game. We are always on the road to somewhere. 

In part the travel disease is inherited. Because there was a May- 
flower, there are present day journeys. Because John Smth wandered 
over to the New Dominion—now ealled the Old Dominion—Kentucky 
came out of the wilderness and Virginia was born. 

Traveling is contagious. The more people go away on tours and 
trips and excursions the more other people want to go. No farmer ever 
saw his neighbor hitch up his spring wagon to go to town without feel- 
ing tempted to get out his automobile and go too. 

In larger sense, we are travelers on the Road to Tomorrow. The 
journey of life is for all travelers. The cradle is the starting point 
and the grave the destination—no, not the destination, it is only a bend 
in the road, beyond which we can not just now see. When we come 
finally to hear the funeral knell it is only a recess bell and school will 
soon take up again. 

Along this journey there are scenes new and strange, experiences 
fateful and unfortunate. The itinerary takes in much that we do not 
expect when we start out and goes along new ways that we would not 
have chosen. The wise traveler over railroad or highway makes small 
complaint, takes what comes with smiling face and gets from each ex- 
perience, sweet or bitter, all the good he can. So with life’s traveler. 
If he be wise, he will keep stout heart and smiling face, whatever the 
rough or easy paths his feet must tread, however the clouds may over- 
hang, or the crops be spoiled by an untimely rain, but will get the most 
out of life and be ready for any change in plans and for the last great 
change. 

He has the present moment for employment to the full—the present 
moment, and no more. Yesterday is dead and tomorrow not. alive. 
Yesterday is wealth expended, which is poverty, and tomorrow is riches 
unattained, which is poverty. 

We are On the Road To Tomorrow. What that tomorrow will be 
this day decides. We lift our eyes to a new horizon every time we lift 
our eyes. Where Yesterday was wigwam and stone axe and spinning 
wheel, Today is palace for home, the electric current for candle lght 
and carrier, the swiftness of a million weaver’s shuttles. On the farm 
we have put away the reap hook for the reaper. In the school room we 
have laid aside the blue-backed speller for the scientific treatise. In 
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economics we are turning from the ownership by one of the products of 
all to the ownership by all of the products of every one. In things intel- 
lectual, we have taken off the iron band of chureh and king which 
bound man’s brain. A German monk opened the Book for all the 
people and an hundred church spires took the place of a single cathe- 
dral tower. <A people laid obligation upon themselves to give schooling 
to every child and the school house became an important fact upon the 
Road to Tomorrow. : 

Whatever the changes, the Heaven bends with benediction just as 
near to earth this glorious day as when Wesley spoke or Carey suffered 
exile or Jacob slept on stony pillow or the Gallilean Peasant walked 
the highways of the Holy Land. And in the benediction of the bended 
blue is enwrapped the same unchanged, unchanging duties, the chief 
blessing which the Good Father gives to His sometimes reluctant child- 
ren, blessing of opportunity for progress, for self-sacrifice, and for 
service. The Road to Tomorrow les in the sunlight, not the shadow, 
and Tomorrow, please God, not Yesterday, is the world’s golden age. 

What may we see On The Road to Tomorrow? Each man makes 
his own horizon. The world is unlike to each different pair of eyes. 
To some, dollars show the largest on the road-side; to some, dinners. 
Some look always downward at the clods and become lke unto them. 
Some lift their faces ever skyward and forget the weary way their 
brother goes, some look with love and level eyes direct into the face of 
every duty and seek to follow it with unfaltering feet. 

As we pause upon the Road to Tomorrow, as we go forward on the 
road, what do we see most conspicuous objects worthy of our serious 
thought ? 

First, the red barn of the farmstead gives challenge. Filled it has 
been and is to overflowing. Lean years are forgotten in the fat years 
which have come. The output of the American farm aggregates annu- 
ally eight billions of dollars, a sum that staggers the brain to compre- 
hend—if at all it can be comprehended. Forests are felled and prairies 
are plowed, deserts are watered and the barn, big with agricultural 
wealth, is everywhere. Agriculture is fundamental, basic. The barn 
stands for agriculture. It is the symbol of the increased farm product. 
But the farm means more than the tearing down of sheds and the 
building of barns. Its problems are larger than the fertility of the 
soil, the conservation of material resources, than animal husbandry and 
horticulture, than agronomy and pedigreed corn. Fundamental problem 
in this first fact upon the Road to Tomorrow is how may the barn, 
typifying the wealth wrung from the soil, be best employed for the en- 
richment of the lives of the men and women who dwell upon the soil, 
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how Missouri prairies may best uplift Missouri people. The growing 
bigness of the barn must mean less labor for the farmer and less for the 
farmer’s wife, a broader, higher outlook for his sons and daughters, 
books and travel and college and spiritual life and character. The 
bigger the barn the less should it be the only discernable fact upon the 
roadside, nay, even the most conspicuous. It must be convertible into 
terms of service. Never is it an end in itself. There are other things 
on the Road to Tomorrow. 

Next the factory, with its giant smoke stack, claims attention. 
Machines have supplemented, nay, almost supplanted hands. Why, 
cows are milked now by machinery and babies raised in incubators. 
The material civilization of a country may be judged by the number of its 
smoke stacks. The factory has come to lengthen and multiply men’s 
arms. With the growth of the world’s population, there were more 
mouths to feed. Some philosopher, thinking over the question, said 
there would be starvation in a century. Production could not keep 
pace with consumption, urged Malthus. The factory came because 
another man thought it into being and the philosopher’s prophecy went 
unfulfilled. Where in the old days man was his own loom and black- 
smith shop, making his own tools and clothing, he depends now upon 
others for their production. Yesterday an entire factory was carried 
under the individual hat. Today the most skilled laborer is but a cog 
in the great whirling wheel. Yesterday each wrote unaided, with long 
and tedious effort, the parchment pages of a book. To make this vol- 
ume—paper, binding, type, press work, all—required a thousand inter- 
dependent hands, a hundred machines and a single day. With consid- 
eration of the factory comes consideration of the wage problem. The 
rights of capital and the wrongs of labor make a burning issue. The 
factory brings about congestion in the cities and the problems of the 
municipality press for solution. By combination captains of industry 
arise, commanding regiments of soldiers in the industrial army which 
feeds and clothes mankind. The captains clash with the soldiers and 
strikes and lockouts come. Men are thrown together on the Road to 
Tomorrow by the new industrial conditions. They do not live far 
enough apart to be neighborly. How they jostle each other by the road- 
side! Interdependencse succeeds independence. Man is no longer, if 
ever, self-made; he is society-made and bears in walk and look the hall- 
mark of his multitudinous creator. We have come to the canned goods 
century. We depend upon the factory for our dress and for our din- 
ners. Freedom from much physical labor has followed the development 
of the factory in modern life, but the new and startling problems which 
accompany it may well give even the most hopeful pause. 
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Distribution must follow production. Near to the factory smoke 
stack we find the telegraph and telephone poles. Cheap transportation 
pushes back the borders of our great cities, increases their population 
and their problems. Steam and electricity have annihilated distance. 
One touch of the daily newspaper makes the whole world kin. We could 
once see other peoples only with a telescope 


and had no telescope— 
while now we have the world for a back lot. The re-alignment of the 
world’s sky line, brought about by the changed condition of transporta- 
tion marks a new era. The great round globe is field for the home 
missionary. Transportation re-maps the earth’s surface. We have 
harnessed steam and extracted the sting from the thunderbolt to do 
man’s bidding. Commerce has made a department store of all the 
e@lobe and we may deal at will at any nation’s counter. Production and 
distribution are upon gigantic scale. Man’s arms are lengthened, his 
feet are given wings. <A thousand Goliaths moulded into one would not 
make a single citizen of the twentieth century. Samson had no such 
power as the weakest woman plus an electric button. With this enor- 
mous increase of factory and railway has come a tremendous impetus 
to materialism. We have commenced to think in dollars. We measure 
manhood by Troy weight, by the assayer’ scales. We count him suc- 
cessful who has a balance at the bank and set him down a failure who 
has not this, though all else beside. The voice which pleads for the 
idealism of simplicity is drowned amid the clamor for the things the 
factory produces and which steam brings to our doors. 

Consequent upon factory and telegraph pole, accompaniment of 
production and distribution, the office building, a city within a city, is 
here upon the Road to Tomorrow. How high it towers. Jealous of any 
interference, it flings itself against the very blue. The office building 
typifies concentrated wealth, syndicated millions. The products of 
farm and factory are here controlled and the toll of transportation is 
paid into its coffers. What shall be done with swollen fortunes, with 
arrogant, predatory wealth? How may the problem of unequal distri- 
bution, of over-much concentration be solved? Those who prefer com- 
plaint to achievement may be content with hurling epithets, but others, 
eager to make the most for good of every great new fact, will heed the 
challenge that the throbbing office building brings, will seek to have it 
serve other purpose than the glorification of the dollar, the making of 
more millionaires. 

Hard by the roadside is the schoolhouse, with its troops of child- 
ren, the fathers of the morrow. The schoolhouse is larger than in olden 
days and better. This regiment of children who go in and out of its 
doors in this State is more numerous than the army which Xerxes led 
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across the Hellespont to punish the city of the Violet Crown, more 
powerful for good or ill than all the soldiery of earth. We spend, and 
rightly spend, upon it more than we appropriate for any other public 
eause. A Rockefeller gives a king’s ransom to a single school and it 
is scarce noticed amid the rising tide of gifts to education. Millions 
only are reckoned with, while a hundred years ago a great American 
college entered upon its endowment books with care and gratitude: ‘‘One 
soup bone—one shilling!’’ 

Beside the factory and the railway station, with its web of wire, 
and schoolhouse and scientific laboratory, office building and red barn, 
the Road to Tomorrow holds church spire as well. Like index finger 
pointing up to heaven it stands. Man has gone from the primeval 
groves by way of tabernacle, mosque and temple to basilica and Christ- 
ian church. He has built to the Eternal One a house with stained 
glass windows, through which the sunshine sifts on cushioned pews. 
Is the country church spire the rallying point for modern good? Or 
has it become a dying thing apart? Has the church risen to the needs 
of its new environment or does it yet linger on the horizon of Yesterday, 
groping amid the mists of mysticism and disputing about the cast-off 
garments of a worn-out creed? Man has put God within a splendid 
church and—has he left Him there? 

Complex are the problems of civilization. Varied are the new de- 
mands. We Americans have placed for solution of many of these 
problems, for answering these new demands on the Road to Tomorrow 
the people’s State house and there the capital dome. Beneath are met 
the people’s representatives to serve the people. Rail as we may at the 
result of this or that election, complain as we may at that which comes 
from beneath the capitol dome, before America there was no election, no 
real republic, no free people, only a king and his subjects, a patriarch 
and his tribe. It is not strange, therefore, that those who come to- 
gether under the capital dome make some mistakes, that laws are crude 
sometimes, that self-interest and party strife and greed of place or gain 
defeat, may only delay the coming of the best. 

The last conspicuous object upon the Road to Tomorrow is that for 
which factory and railway, school and church, agriculture and com- 
merce and government are made—the individual home. There are new 
problems in the smoke stack and the telegraph pole, the schoolhouse 
chimney and the tall church spire, the office building and the capitol 
dome. There is the old, old problem around the hearth-stone. The 
rising tide of materialistic thought and of scientific doubt is only dan- 
gerous when it engulfs the home. It is the new grouping that makes 


new problems. We live so near to one another. The shadow which 
Ay 
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falls athwart one threshold darkens many doors. The ideal of every 
statesman is a nation of happy homes. 

We may not re-arrange life’s roadway to suit the opinions we had 
Yesterday, nor shape it in accordance with the hope we have for To- 
morrow. We must deal with it as it is Today. This is the challenge all 
along the Road to Tomorrow. The answer is that each must be made 
to serve all. No more must it be each’for himself and the Devil take 
the hindmost. The call of the hour is for each to care for every other 
one and for all to take the hindmost. 

The isolation of the farmhouse is relieved as it comes to share 
commercial privilege and obligation. The factory finds its place when 
it gives labor to many and the products of labor to many more. 

Distribution is only worth while as it is agent of the millions, not 
merely feeder for the few. Except the schoolhouse train for publie 
service, it has no right to state support. Except the church heal and 
help, it has no warrant for existence. Government means not the old 
order—if that be the order of spoil and steal, under form of law or 
without—but government means now—must mean the permitting to 


every man a chance—so far as law and honest wage and aggressive 
brotherhood may say, an equal chance. 

As we use this day, this Road to Tomorrow, do we determine the 
days that are to be. Here we may cultivate the patriotism that means 
the common good. Here may we find that our interests are all woven 
into one; and that as commerce thrives, as manufacture plies its skillful 
hands, as labor is employed, as capital casts its bread upon the waters 
to find it after many days, so year by year with accelerating swiftness 
comes accumulating upon our State and upon all it bears or adopts, a 
finer life, a literature wider spread, the works of science and philosophy 
in the shepherd’s hands, the canal boy’s dream realized in a throne 
founded upon the suffrages and in the hearts of a free people. In 
olden days there was race from Marathon and games under the shadow 
of Olympus. But with every busy citizen of the State are our Olympian 
games—farmer, physician, engineer, merchant, lawyer, journalist, 
teacher, preacher. The races we run are with the head and not the 
feet. The wrestling matches are not of human sinews but of the forces 
of nature, grappling under the direction of human skill, with the fibres 
of the field, with the inertia of ores, with wood and stone, not to fling 
them to the earth, but to raise and train a million hand-servants of use- 
fulness and luxury; and the prize is not a fading olive wreath, but that 
perfection of blessing, that dream of all other lands and lots—the Amer- 
ican home. 

On the Road to Tomorrow let us make right selection. To find out 
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the things that are worth while and cling to them is highest duty and 
brings largest pleasure. Progress is largely a question of putting be- 
hind. There is nothing more tyrannical than precedent. It has mur- 
dered more progress than ignorance ever did. It is the man who does 
not remember—or more properly speaking, the man who knows how to 
forget what he remembers who pushes forward the world’s work. 
Through all the thought on the Road to Tomorrow may well run the 
inspiration of an ideal the power of an idea, the appeal to a higher 
spiritual service. 

In the early days of hypnotism a frail, delicate girl, with arm ex- 
tended, was inspired by the hypnotist with the idea that her extended 
arm could bear great burden. Upon the arm was piled weight upon 
weight, weight upon weight, and the girl flinched not at the burden 
thus imposed. Finally the arm, still rigid with the inspiration of the 
idea, bended not, was torn from the sockets by the tremendous weight. 
The new education on the Road to Tomorrow will give skill to bear the 
world’s burdens and will inspire the burden bearer with the higher 
suggestion of culture unto service. Thus no burden will be too heavy 
to be borne, for skill will give strength for every need, and if any bend 
or break beneath the burden their life imposes, they’ will yet be able to 
stand erect of soul, independent of mind, happy of heart, through the 
power of a great idea—the idea that skill and strength and culture are 
added unto men for unselfish service. 

“In the fell clutch of circumstance 
I have not winced nor cried aloud 
Under the bludgeonings of chance, 
My head is bloody, but unbowed.”’ 

The Road to Tomorrow is not a blind ailey or a crossed main line. 
It leads somewhere. It leads to this day’s duties and their fulfillment. 
We have it in our power. It leads to the Tomorrow. It makes that 
Tomorrow what it will. Looking through the day’s glories and the 
day’s gloom along the road just yonder ahead, I see the outcome of the 
toils of the hour, the lot of the toilers by the roadside. If I study the 
conditions of Today, I can see Tomorrow. 


ONLY A DAIRYMAN. 
(Hon. W. W. Marple, Muncie, Ind.) 

Eugene Field, the very distinguished and ever-to-be-remembered 
American poet and humorist, whose production of ‘‘Little Boy Blue’’ 
made him famous and gave him a place in the hearts of the people of 
two continents and will perpetuate his memory throughout all time, 
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was at one time the guest of royalty in England at dinner, where, among 
other delicacies there was provided an elegant, tempting dish of straw- 
berries; the hostess, noticing that he did not eat them, said to him: 
““Mr. Field, don’t you like strawberries?’’ He replied, ‘‘Yes, but I 
was just thinking how they would spoil the taste for—prunes. I am 
thinking tonight how this audience (after a rich treat of strawberries), 
have had their taste spoiled for—prunes; and I offer you my condo- 
lence for what you have to suffer, and my apology for having nothing 
to offer at this juncture of this wonderful banquet—but a dish of 
prunes. 


IT will ask you to remember that in my eapacity tonight I’m ‘‘Only 
5} 


A Dairyman,’’ and my hope of being able to make this dish of prunes 
more palatable is the furnishing of an abundant supply of good, rich 
milk and cream, by him whose cause I am delighted to champion, and in 
whose interest I responded to the request made by the Secretary of the 
Missouri State Dairy Association. Pardon me for repeating what I 
have so often said—that of all meetings I attend, a Dairy meeting in 
Missouri is the most attractive. 

I recognize in the Dairyman an important personage, and he is 
legion; he is untfammelled by the boundary of any commonwealth 
or country; his appellation is as broad in its meaning as—mankind. 
In many sections the Dairyman is a—Boy. In England the Dairyman 
is a—man. In Scotland and Missouri the Dairyman is a—woman. <A 
most striking illustration of this fact was given by the man who was 
asked by your former dairy commissioner how the dairy business was 
prospering in his section, and he said it wasn’t doing very much good; 


‘ 


that the women had got so ‘‘onery’’ that they wouldn’t milk any more, 
and they had almost abandoned the business. 

His business is not the creation of a fancy; it is the natural out- 
growth of necessity with all of humanity; it is not a new busimess—it 
dates back with the beginning of history and from the time of the 
memorable feast given by Abraham, which was entirely from the 
Dairy, up until the time of the opossum banquet given to Taft. The 
Dairyman’s product has been the most essential articles of diet at every 
meal. I have no dispostion to consume your time and worry your pa- 
tience with statistics to substantiate a claim for the Dairyman’s promi- 
nence; first, because it isn’t necessary, and next, because | would refrain 
from anything that might give you the opinion of the deacon who met 
the preacher one morning at the church, who, having gotten wet coming 
through a drenching rain, said, ‘‘I’m afraid I’m too wet to preach this 
morning,’’ and the deacon said, ‘‘O, never mind that. When you get 


? 


into the pulpit and get to preaching you’ll be dry enough.’’ The senti- 
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ment that almost universally prevailed too long, and that. still lingers 
in some localities and with some people, is such that the man who keeps 
4 


COWS 1S 
quence, and little influence. The cattle man and the horse man have 


only a dairyman’’—a diminutive person, one of little conse- 


been courted and eatered to, while the financial and social world has 
given little recognition to the dairyman. The politician has cultivated 
the dispenser of whiskey and beer, and at the same time scemed utterly 
oblivious to the existence to the man who deals in milk. Laws have 
been enacted for the protection of dogs, while bills in the dairyman’s 
interest have been laid on the table; the manufacturers of machinery 
have been protected by patents, organized trusts to govern prices; they 
have traveled on passes, and have been permitted to sit in the councils 
of railroad and trust magnates, while the dairyman has entered the 
markets that were open to him, unprotected and without attempted or- 
ganization on price. He paid his own fare, kept his own counsel, fought 
his own battle, and his highest ambition has been a clear conscience and 
2 prominent seat in the councils of his own family. The bank teller 
cleans the counter, and asks the crowd to stand aside when the tobacco 
raiser comes in once a year to make a deposit, and with his face one 
radiant smile he says, ‘‘The president would like to see you in his office 
for a little visit,’’ while the patient, modest, dairyman who deposits his 
mite daily, waits for his turn, and is waited on by the collection clerk, 
and does his visiting with the janitor, all because he is ‘‘only a dairy- 


man.’’ 


The stockman, who markets his product once a year, when he 
goes into a mercantile establishment is waited on by the proprietor 
and gets a discount on what he buys, while the dairyman, who markets 
his product every day, transacts his business with the cash boy, and 
pays the regular price for what he gets. The banker, who does business 
on the dairyman’s money, is importuned to buy an automobile, while 
the dairyman’s mail is only cireulars from the manufacturers of milk 
wagons. The dairyman can always be found at home, from necessity, 
while the grain-raiser goes every Saturday to visit his wife’s people 
and stays ’til Monday. The dairyman counts the proceeds from his 
product in nickels, the wheat-producer counts his in dollars. The dairy- 
man spends his summers in the pasture and feed-lot, and his winters in 
the ecow-barn, the stock-dealer spends his summers on the lakes in the 
north, and his winters in California, Florida or Mexico. The dairyman 
takes his product to market in a tin can, the corn-raiser takes his in a 
box-car—one sells by the pint, the other by the carload. The dairyman 
has a steady job; his work never ends, while the farmer works four 
months and loafs the rest of the year. 

These are some of the impressions and mental comparisons, and be- 
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eause of this I am disposed to be charitable toward some, for the con- 
clusion they have arrived at, and my mission tonight is to reassure the 
Dairyman, and impress those who are not dairymen, with the dignity 
and the importance of the man’s profession who is ‘‘Only A Dairy- 


man,”’ 


and if I am talking to a man tonight who is prejudiced, my 
effort will be the same as the little girl whose grandmother visited her 
home for the first time, and she said to her—‘So you are my Grand- 
mother, are you?’’ The woman said, avies: I am your grandmother on 
your father’s side,’’ and the little girl said, ‘‘You’ll soon find out you’re 
on the wrong side.’’ 

I would send this message to a legion of my Missouri friends, who 
are wearing out their land by drawing on its fertility and putting noth- 
ing back; you are on the wrong side. I am glad that sentiment has 
changed, and it is not so common any more to hear, he’s ‘‘Only a Dairy- 
man,’’ and it is continually getting more frequent to hear of a man as 
““Only a Dairyman.’’ There are many reasons why this question 
should be thoroughly analyzed, and I know of none paramount to your 
anxiety to help your boys to decide on their vocation. In the Black 
Hills, as well as in some sections of the west, the strongest secret organi- 
zation numerically seems to be the Knights of Pythias, so when a young 
man begins to think of identifying himself with an organization of this 
kind, he naturally thinks of this, because of its popularity. In some 
sections the Odd Fellows seem to predominate; in others, the Red 
Men are strong, and in these different localiies it is easier to interest 
a man in the Society that is the most popular. In some localities you 
find the strongest religious denominations Methodist, in others Presby- 
terian, in others Christian, and so on. In some communities you will 
find nearly everybody a professor of religion, and a member of some 
ehurch, and there is no doubt the popularity of it has much to do with 
causing an investigation that ultimately leads to action. The endorse- 
ment of any proposition, by men of standing and influence, carries with 
it great weight. Some years ago when a Christian preacher was elected 
President of the United States the revival of interest in the Christian 
Church was apparent all over the country. Later when a Methodist 
was made president there is no doubt the Methodist faith grew in 
favor and many were added to the church. The same thing is true of 
politics. You are too well acquainted with the politician’s tactics to 
even need a reference. A newspaper reporter once told me during a 
campaign that his instructions were to report every meeting of the 
same political faith, and whose cause they were championing, as hay- 
ing been attended by thousands, and full of enthusiasm, and those of the 
opponent’s party with a very small attendance and no interest. What 
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is the first thing a book agent or an insurance agent does when he solicits 
your business? He shows you a list of prominent men who have sub- 
scribed or taken out a policy. The committee raising money to build 
a church or feed the poor or for some public improvement, tries to get 
the list headed by the man with the greatest influence and the largest 
bank account. They want the biggest subscription on the top. The 
man who advertises, if he is honest, will never say anything about the 
volume of business he does unless it’s large. So it goes, in every depart- 
ment and in every country. Human nature is the same, everywhere, 
and my plea tonight in the interest of the dairyman and his business, 
and more especially in the interest of a better country and in the in- 
terest of the boy who is undecided about staying on the farm is—Give 
dignity to this man who is ‘‘Only a Dairyman,’’ and popularity to his 
business, by your endorsement, and ‘‘Do it now.’’ Give him a place 
among the manufacturers of the world; welcome him in the council 
of finances; place him where he belongs in the public opinion, and the 
affect will be what it always is. The world loves a winner, and the 
people seek the successful side. In the fall of 1900 I happened to be in 
St. Louis and about 8 o’clock one evening I walked west on Olive street 
towards a crowd that was going into the Exposition building. I 
sauntered in, and found about a half acre of people, and I soon found 
that I had gotten into a political meeting. It was not long until the 
meeting was called to order, and a distinguished looking gentleman 
was introduced as the speaker of the occasion, and the very first utter- 
ance he made after straightening himself up to his full height was 
“‘T am a Republican.’’ You ought to have heard the crowd yell. You 
would have thought it was a wonderful thing to be a Republican. I 
learned afterwards that he was getting $5,000 a year for being a Re- 
publican. Two weeks after this I was ealled to St. Louis again, and 
in this same building they were having another meeting. I stepped in, 
and found about an acre of people. I soon learned that this was an- 
other political meeting; this meeting was soon ealled to order, and 
a man fully as distinguished looking as the speaker at the former 
meeting came forward and was introduced. His first utterance was, 
““T’m a Democrat,’’ and I thought something had happened. The 
shout that went up from that crowd could have been heard ten blocks. 
I learned afterwards that he charged only $4,500 a year for being a 
Democrat. 

I had the honor of representing the State of Nebraska at a Farm- 
ers’ National Congress. There was an immense crowd—an intelligent 
crowd. The great National meeting was called to order, the prelim- 
inary exercises were over, the orator for the evening introduced. He 
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was bright looking, a man of reputation. He was a distinguished look- 
ing man—and his first utterance was, ‘‘I am a Dairy Farmer.’’ The 
stillness was painful; not a response. The man who had educated him- 
self in every branch that would fit him for any position; that great 
big speciman of health and happiness—one of nature’s noblemen; that 
man who had chosen from all the avenues open to him what (to my 
mind) was the greatest profession in the category, and availing himself 
of this opportunity, in the presence of thousands of people, in the 
strength of his manhood and the glory of his high calling, to declare 
himself, not only a friend and advocate of the best organization in the 
world, but a member itself, and an enthusiastic believer in the justice 
of their cause; and, in all that vast concourse of people—not an audi- 
ble response. My first thought was of my own boy who was just arriv- 
ing at an age when he must decide what his occupation would be; with 
a strong inclination toward farming, and of course anxious to select one 
that would be remunerative and at the same time pleasant, he had but 
one guide that was prominent. He had a right to expect that his 
future could be seen in the reflection of the past of those who had 
trod the path that he was seeking. He could only judge of their con- 
tentment and satisfaction by their enthusiasm. I wondered, if he could 
have attended these meetings, what his conclusion would have been, as 
between a Republican and a Democrat and a farmer. 

I am glad the time is past when the idea prevails that a man who 
is unfit for anything else can farm successfully, and that the poorest 
> T am thankful that institu- 
tions of learning are being established and are now being operated, 
where our boys ean especially fit themselves for agricultural pursuits 
in a way that they may get pleasure out of their work as well as attain 


of farmers make ‘‘Only a Dairyman.’ 


the most satisfactory pecuniary results. JI am glad the time is past 
when we adopt measures in our business and pursue certain lines on 
our farms simply because it is in accordance with the policy pursued 
by our forefathers, whom, we are sure, were the best people on earth. 
We realize that this is no evidence of inferior judgment on their part, 
and this is no sign of presumption on our part. With the highest degree 
of respect and reverance for what we learned through this source, for 
the precepts and example that come to us from past ages, we simply 
appreciate that conditions are different in every particular, and it is 
absolutely necessary that methods should be changed. 

I am told that years ago, up in the northern part of the country 
where I was raised, a candidate for congress started out on his cam- 
paign with a speech and a barrel of whiskey, and when he had a meeting 
he set up his barrel, knocked out the head, hung tin cups all around it, 
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and invited the crowd to help themselves; and while they were doing 
this he expounded the gospel of that political faith to which he had 
subseribed. You couldn’t carry on a campaign that way now. 

The principal qualifications for a successful school teacher used 
to be strong physique and plenty of nerve, and all the school furniture 
he needed was a bundle of hickory. His greatest qualification may 
have been in knowing how to use them. Conditions have changed; 
the teacher may be diminutive, tender and sympathetic. In fact, the 
teacher may be a lady. The school furniture consists of maps and 
charts, globes and cubes, ete. A man may have been in the mercantile 
business in northern Minnesota and carried seal skins, wool-lined over- 
coats and heavy overshoes; he may have moved to Southern Texas and 
earried silk jackets, linen dusters, slippers and revolvers. This is no 
reflection on seal skins—conditions are different. This change in condi- 
tions is no less apparent on the farm. The changes that have taken place 
in the past thirty years are so great we can hardly realize that we are 
in the same country. In fact, if this change had not been gradual we 
would not recognize it. 

Webster’s definition of a Dairyman may have been a good one 
when he made his dictionary, but it don’t cover the case now. 

The twentieth century Dairyman may be to some, ‘‘Only a Dairy- 


man.’”’ 


He may be and is one who produces milk and makes butter 
and cheese and deals in Dairy products, but he is more than this. He 
stands for progress, and in the evolition of Dairying he keeps abreast 
with the times. He is an intelligent man because he finds in his business 
the most remunerative market for brains. He is a reader of Dairy 
literature and a student of Dairy methods, because in his business 


> He is not a loafer, spending his time at the 


‘‘Knowledge is Power. 
cross roads store trying to regulate the government, but a man who 
attends strictly to his own business because he finds it profitable. He is 
a family man, a home lover and spends his time there because that’s 
where his heart is. He is a soil builder instead of a soil robber, because 
his business enables him to return to his land the life giving force that 
has been taken by raising grain. He is a clean man, because his busi- 
ness encourages and demands it. He has written on the tablet of his 
memory, ‘‘Cleanliness is akin to Godliness,’’ and in his social, as well 
as business life, he forcibly illustrates the truth of this. He is a home 
builder; a home provider, a home furnisher, a house decorator, a farm 
beautifier, because his business provides for him the necessary means, 
and the nature of his business is such as to develop a taste for the 
beautiful as well as the comforts of life. He is a temperate man, as 
well as chaste in his language, because the source of his income would 
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not do business with him if he were otherwise. Besides this, he is a 
voter. He is a good dry goods and grocery customer. He keeps a bank 
account and he represents the highest type of American citizenship. 
He furnishes an article of diet that is not only a delicacy, but an 
absolute necessity for the completion of every meal. He provides for 
the motherless babe the only means of subsistance and saves to the 
world a precious human life—an immortal soul. He enters the sick 
chamber and the hospital wards, and with his product, the Elixir 
of life, he nurses back the emaciated victim of disease who is lingering 
on the border land of that country from which no traveler ever returns. 
He is the producer of the only balanced ration for the weak and the 
strong. He is the one indispensible manufacturer. He is of equal im- 
portance in the Palace of Kings and the hovel of the poor. His pos- 
sibilities are limitless. He stands préeminent and alone as a philan- 
thropist as with daily regularity, he distributes to unnumbered voyag- 
ers nature’s only life preserver, and he is ‘‘Only a Dairyman.’’ Only 
a drummer boy, but in many a historic battle it was through the in- 
spiration given by his musie that urged a disorganized and terror 
stricken army on to victory that but for him would have suffered ig- 
nominious defeat. Only a newsboy, and we forget his importance 
as he hurries hither and thither crying the latest news and leaving at 
our doorstep, while the world is still asleep, messages from the remotest 
corner of the earth and making it possible for us at breakfast to get 
not only the political and financial situation in the new and old world, 
but the market reports from the commercial centers of the earth. 

Only a clerk, and yet without him the wheels of commerce would 
stop. On him rests a responsibility no one else can bear. He occupies 
a position no one else can fill. He is the connecting link between labor 
and capital. It is he that oils the machinery and apples the steam 
that moves the great engine of commerce and transports the necessities 
and the luxuries of life from the few to the many. 

Only a street car conductor, and yet he has in his charge thousands 
of precious lives every day, and as the great seething mass of humanity 
in the congested city go to and fro from home to business, and from 
business to home, he delivers them safely to their destination and as 
he crowds back and forth from front to rear, and from rear to front, 
collecting nickels and ringing the bell that announces another pas- 
senger, his eager eye is ever alert to dangers that surround, and with 
tender care he helps on and off the unprotected child and the aged that 
are infirm, and his only reward (aside from the consciousness of doing 
his duty) an occasional, thank you, and a dollar and seventy-five cents 
a day. 
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Only a telegraph operator, and through the long dreary hours of 
the night he directs the snorting, puffing, engine that hauls untold mil- 
lions across the continent, and who would be in constant danger of dis- 
aster and death without his constant vigil. He who surrounded by 
water and in the very face of death apprized the world of a Galveston 
horror, and with almost super-human strength and courage, sits by his 
instrument and summons help to save a cargo of human lives that face 
a watery grave on a foundered ship. 

Only a seamstress, and as she toils from day to day to clothe the 
world, with a compensation of a few pennies carrying to an humble 
home each night the meager provisions her earnings will purchase to 
appease the hunger of her orphan children, she deserves the plaudits 
of the enlightened world. 

Only a farmer boy, and although his early life may be one of 
obscurity, he is preparing himself for future eminence, and as he tills 
the soil and plants the seed and reaps the harvest, he is happy in the 
consciousness of being one of an army that feeds the world and to him 
all honor is due, and as he breathes the pure air from Heaven and 
communes with nature and realizes his partnership with the God of 
the Universe, he developes into a manhood in whose house I would 
rather be a doorkeeper than to dwell among kings. 

Only a Dairyman, and this opens to me a vision, and in it I see 
a million sturdy, intelligent, patient men feeding and milking and 
delivering to a world yet wrapt in slumber, the product from the faith- 
ful animals that are their special care. I see a million active boys as 
they follow the winding path twice a day in the summer and drive the 
cows from a distant pasture, and in the cold frosty mornings I see them 
skip to the feed lot and make ‘‘Old Red’’ get up quick so they ean 
warm their bare feet that are almost frozen. I see the historic milk- 
maid with the milk bucket on her arm as she wends her way towards 
the cow lot humming a tune the like of which no operatic singer ever 
produced. I see the lonely widow woman in an obscure country strug- 
gling to maintain a home and keep together a family of children, and 
whose only hope is a small dairy herd and in her are all the graces of 
a true woman centered. On her brow is a crown of glory and her robe 
of righteousness is as spotless as the driven snow. To her is due the 
homage of a queen, and for these I come here tonight as their represen- 
tative to ask your consideration and demand your recognition of those 
whose business is of such vital importance to America and the per- 
petuity of which means so much to Missouri. 

While the lightning of wealth flashes across the Dairyman’s firm- 
ament, and the thunder of oratory shakes the very walls of congress, 
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let the Dairyman stay with the best protector from financial storms 
they have ever known, and you go and stay with the gods of war in 
the oleomargarine camp until the storm is past, and the Dairyman’s 
sky is cloudless. A representative once asked a lawyer to draft a bill 
for a dog law, and he said, ‘‘ Make it so it will satisfy my constituents, 
and won’t interfere with the dogs.’’ I would say to the Missouri re- 
presentative, the opportunity is now presented for you to introduce 
a bill that will satisfy your Dairyman constituents and not interfere 
in any way with your constituents that are producers, and at the same 
time a direct benefit to those consumers to whom you are indebted for 
the position you occupy. Take advantage of conditions, and render 
this most valpable specific service, and there will be an abundant 
harvest for those who placed in your hands a sacred trust; don’t let 
it be said of you what the boy said of his father when he was being 
coached in arithmetic to make a proposition plain to him. The teacher 
said, ‘‘Now suppose you would let your father have $100 and he prom- 
ised to pay you $10 a week, how much would he owe you at the end 
of seven weeks.’’ The boy said, ‘‘One hundred dollars.’’ The teacher 
said, ‘‘I’m afraid you don’t know arithmetic very well, and the boy 
said, ‘‘May be I don’t, but I know my father.’’ 

As I contemplated the personnel of the audience that would as- 
semble here tonight, and the different interests and pursuits and pro- 
fessions that would be represented, and as I read the program, and saw 
the different subjects that were to be discussed, I recognized in the 
request to respond to the sentiment selected for me, a tribute of honor 
and respect to the Dairymen of Missouri. I am not unmindful that the 
eredit is due to a wonderfully increased interest in dairying, brought 
about through a combination of influences, the most prominent of which 
is this institution of learning, and the officers connected with it in vari- 
ous capacities. It is said that in Minnesota, when a man goes into 
a bank to borrow money, while the banker is asking him how much he 
wants and how long he wants it for, he looks out through the wicket 
at the man’s feet, and if his boots are clean he tells the man he can get 
the money, but according to the rule of the bank he will have to get 
some good man to sign the note with him; but if he has milk on his 
boots he can get all the money he wants and don’t need any signer. 
The Mason wears a square and compass badge; the Odd Fellow a three- 
link pin; the Woodmen an Axe; the cattleman wears spurs; the mule 
man carries a whip; the tobacco man is known by his odor; the miller 
has flour on his hat; the mechanic, sawdust; the brick-mason, brick- 
dust; the plasterer, lime; the shoemaker has holes in his shoes; the 
minister wears a white tie; the Doctor smells of medicine; the merchant 
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is known by his emaculate dress, the farmer has hayseed in his hair, 
and the—Dairyman, with milk on his shoes has the only insigma of a 
profession that can borrow money at a bank without an endorser. A 
Dairyman in Minnesota without milk on his boots would look as un- 
natural as the distinguished lawyer who had his picture taken in a 
standing position with his hands in his pockets. He had a cut made, 
and when it was published in a paper. someone looking at it said to a 
friend ‘‘Ain’t that natural,’’ and the other man said **‘Not very, he’s 
got his hands in his own pocket.’’ 

The life of a Dairyman is a strenuous one. If you are like the boy 
whom the minister asked what parable he liked the best, and he said 
he liked that one that tells about the man who “‘loafs and fishes’’ you 
had better stay out of the business. There is no loafing, and not much 
fishing in this business, although I have heard of a minna being found 
in the milk occasionally over in Indiana. Fellow Citizens, I am re- 
minded tonight of that popular musical play, ‘‘The Time, the Place 
and the Girl.’’ Synonymous with this thought is my impression of 
the Time at which this meeting is being held, as well as the Place and 
purpose. In the language of Herbert Kaufman, ‘‘Time, the Eternal 
Bookkeeper, is closing another Ledger.’” To me, it is a time for serious 
thought; the clock of time is striking the closing hours of the dying 
year; we will soon hold the pulseless hand of 1909, and at the same 
time feel the throbbing touch of the hand of 1910 as the New Year is 
ushered in with its bright prospects, joys and hopes of triumphant 
success. In the year that is gone, have we made the burdens of life 
heavier or lighter? Have we scattered sunshine or cast shadows? Is 
the world better, that we have lived? Some of us are at the base of 
life’s mountain, while others have almost reached the top. As we bal- 
ance our books to open a new account, let us profit by the mistakes 
of 1909, and avoid them in 1910. Let us do unto others as we would 
have others do unto us; let our motto be, ‘‘Do it now.’’ The touch of 
human sympathy is like sunshine to the drooping flower. Let us lend 
a helping hand to the unfortunate; let us help to bear somebody’s bur- 
den; let us prove to the world that we believe in the Brotherhood of 
Man. 

It was an insignificant talent in the hands of a country boy, that 
was used with the skill of a master, that gave to America and to the 
world the immortal Lincoln. Talents are given to be used; let us 
cultivate whatever talent we have, and I know of no more appropriate 
place than here, in the shadow of this magnificent temple of learning 
provided for us. 


In the evolution of Dairying I know of none whose experience of 
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the past will enable them to reap a greater harvest, than the Dairymen, 
and I know of no opportunity greater, in assisting to bear somebody’s 
burdens than is offered by the man engaged in Dairying. He doesn’t 
have eternal sunshine; he finds thorns among his roses; he finds pebbles 
in his pathway, and while many of the obstacles have been removed 
by the effort of the dairy department of the State University, there 
are some who are yet unable to feed four per cent. milk in a three per 
cent. cow. There are a few who utterly ‘fail to raise a calf on skim 
milk. There are others whose market for cream only pays for twenty- 
five per cent. when they are able to churn fifty per cent. Without any- 
thing to guide them, some dairymen have been floundering around with 
experiments, until they are as completely lost as the professor who 
was examining a dark brown substance on paper, when a friend called 
to visit him, and he asked his friend if he would kindly let him place 
a little bit of the substance on his tongue, as his own taste was viti- 
ated from tasting so many. The man said certainly, and stuck out his 
tongue. The professor took a little of it and placed it on his tongue 
and the man rolled it around for about a minute as if he were eating 
and 


? 


something good. The professor said, ‘‘Do you note any effect,’ 
the man said ‘“‘No, none.’’ ‘‘It doesn’t paralyze or prick your tongue’’ 
said the professor. The man said, ‘‘Not that I can deteect.’’? ‘‘How 
does it taste,”’ 
the professor said, ‘‘ Alright,’’ and his friend said, ‘‘ What is it,’’ rather 


said the professor. ‘‘Very bitter,’’? said the man, then 


suspiciously. The professor said, ‘‘That is what I am trying to find 
out, somebody has been poisoning dogs with it.’’ 

In conclusion, Members of Missouri State Dairy Association and 
Dairymen of Missouri, | would write on the tablet of your memory, 
the importance of your profession, and the responsibility it carries with 
it. You are furnishing to the climax of God’s creative power immortal 
beings an article of food—an indispensable diet; your product goes 
to the homes of the rich and the poor; it is for the strong man who 
goes forth daily in his physical might to earn a living for a dependent 
family; it is the hope of life to the sick and afflicted whose last spark 
is flickering on the sea of uncertainty; it is the sole dependence of 
millions of infants, whose only hope of manhood and womanhood is 
the life-giving force that comes from your product; it is in some form 
on the poor man’s table, and the rich man’s banquet; in a hundred 
forms it has appeared on the table board this Merry Christmas and 
Happy New Year of millions of families all over the world. Are your 
cows healthy, and from them are you furnishing an article that will 
perform the office intended from the beginning of time; or are they 
diseased and are you sending to the homes of Missouri an article that 
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will lay the foundation of distress by destroying the life-blood of the 
strong man who is the family protector and family defender; the 
bone and sinew of our country; or that will snuff out the dimly burn- 
ing light of life in those who are so near the brink of the River that 
their only hope of resuscitation was in pure milk; or that inoculates 
with an incurable disease the life of the household, that blasts their 
hopes and causes a life of wretchedness and premature death? Are 
your barns clean? Are your milk utensils sanitary to prevent an un- 
usual and unnecessary growth of bacteria that is deadly in its in- 
fluence? Are you handling this product in the way you would want 
your food handled. 

Is your cream kept in a perfectly sanitary place and do you 
dispose of it as often as you should; or do you keep it where you 
wouldn’t like to have your pies kept and hold it until it is rotten to 
avoid an extra trip and then boast about being able to get as much for 
it as somebody who takes care of theirs and delivers it sweet? 

Is your separator kept thoroughly cleaned every time it is used; 
or do you ease your conscience on the representation made by the 
agent that sold it to you, that once a week was often enough? Is 
your separator sitting where you would be willing to have your break- 
fast cooked, and is the cream kept in a vessel you would be willing 
to have your custard kept in? Do you sell good, rich milk as it comes 
from your herd, or does part of it come from the pump? Are you 
churning your cream and selling the skim milk by the quart and con- 
gratulating yourself that the inspector didn’t catch you? Are you sell- 
ing last summer’s butter for fresh? Are you loyal to your own con- 
victions? Are you loyal to the sacred trust placed in your hands by an 
overruling Providence and a confiding public? Are you true to the 
requirements of the statutes? Are you true to the voice of conscience? 
Are your books balanced? Is your record clear? Are your accounts 
straight? Is your business life an open book that can be read by the 
Dairy Inspector, the public and the supreme judge? Have you a 
good case? Is it prepared for the court of final decision? You have 
doubtless made mistakes; that is our common lot. In the language of 
Homer Wilson, ‘‘Let us square our accounts with all mankind and 
draw the mantel of charity over those who have misused us and as 
the sands of time fall into the grave of the departed years, let mem- 
ory plant a few flowers of perennial freshness and beauty while the 
hand of love writes the epitaph of unforgotten virtues.”’ 

To you who are not Dairymen, what is your life? What have you 
done to assist in this battle royal for Dairy Supremacy in the grand 
old State of Missouri? What have you done to remove the stigma that 
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caused the dealer to say, ‘‘The only objection I have to your butter is, 
it has Missouri stamped on the package?’’?’ What have you done to pro- 
mote the cause and protect the interest of the Missouri Dairymen? Has 
the extent of your assistance been to kick on the quality and price of 
the butter that some faithful Missouri Dairywoman was delivering to 
you regularly? Have you been satisfied to amuse yourself while mak- 
ing sport of some poor scrawny pot bellied calf that had its hair turned 
the wrong way that you saw in some Dairyman’s pasture and that you 
were satisfied was the outgrowth of an attempt to raise it on skim 
milk? Have you been content with making the pessimistic roar about 
the introduction of the class of cattle that would destroy the beef in- 
terest? If this is true my knowledge of Missourians is sufficient to 
warrant the assertion that if you have been adverse to Dairying or 
even negligent of Dairy interest it is thoughtlessness or from a lack of 
information. Let one of your New Year’s resolutions be a determin- 
ation to boost this enterprise. The Missouri mule has found a home in 
the cotton fields of the South, the lumber districts of the North and 
West and the commercial centers of the East. He may be seen on the 
streets of England’s metropolis and in the mining districts of South 
Africa, and everywhere he goes he finds an active market for his sery- 
ices, and the strongest recommendation he has and the seeret of his 
* The markets of the 


world are searched by commission men for the big red apple that is 
? 


popularity is that he is branded ‘‘ Missouri.’ 
branded ‘‘Missouri.’? While we are proud of this we are not going 
to be satisfied to stake the reputation of a State like this on an apple 
and a mule. Although ‘‘Only a Dairyman’’ he has a long line of an- 
cestors he may well be proud of and the Missouri Dairyman in my 
opinion lives on the very spot that Moses viewed when he led the 
children of Israel out of bondage. He belongs to an army of manu- 
facturers that produced last year nearly a billion dollars. Let me 
leave this message with you tonight. It comes from the Dairymen who 
are not here. It comes from Missouri mothers whose duties at home 
preclude this privilege. It comes from Missouri boys full of hope, 
full of ambition. I bring from them an expression of gratitude for this 
recognition of their interest and for what you have done and what 
you are doing in their behalf, and Mr. President, members of Mis- 
sour1 University Faculty, Members of the State Board of Agriculture, 
Officers and Members of Missouri State Dairy Association, if I could 
tonight from all the languages of earth select the most expressive ad- 
jectives and weave them into garlands of praise, it would but faintly 
express the gratitude we owe you. 
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TEN YEARS’ PROGRESS OF THE BOARD OF AGRICULTURE. 


(Geo. B. Ellis, Retiring Secretary Missouri State Board of Agriculture.) 


Brief mention of a few of the more important things accomplished 
by the State Board of Agriculture during the time I have been officially 
connected with the office may be of some interest and benefit to the 
farmers of Missouri, and particularly to those who are not entirely 
familiar with the work. The State Board of Agriculture is expected 
to aid in any legitimate way in the development of all lines of crop 
growing and live stock husbandry carried on in the State, as well as to 
encourage and promote the improvement of the rural schools and the 
farm home. The progress of any work of this kind running through a num- 
ber of years is made a little, day by day, and is hardly noticeable as we 
go along, but by taking a retrospective view after a few years, the im- 
provement should be easily discernible by comparison. 

The Farmers’ Bureau.—Instead of making long preachments to the 
farmers about what they ought to do, we have always tried to furnish 
them with some scientific 
information that would be 
helpful in their daily farm 
work. The farmer is as 
alert as any other citizen 
to take advantage of « 
any economic information 
where he sees it is practi- 
cable. This policy has re- 
sulted in bringing thou- 
sands of farmers in close 
touch with the Board, and 
while hundreds of them 


have acknowledged the Unexcelled in size, Richness and Flavor. (From Book- 
help they have received yar piacere Serta) 

they, in turn, have been a great support to this office. Not all the in- 
vestigations and improvements for the benefit of farmers have been dis- 
covered by the Experiment Station, but many of the most important 
have been made by the farmers themselves. It is as much the duty of 
the State Board of Agriculture and the Agricultural College to make 
themselves acquainted with best methods of successful farming and to 
make them known to the farmers generally as it is to set up ideals of 
their own; and this has been the policy of the Board during my in- 
cumbency. The State Board of Agriculture should be known as the 

As 
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Farmers’ Bureau of Information, through which the farmer may receive 
information on any subject relating to any phase of country life and 
through which he may in turn give to others any important discovery 
or demonstration he has made. As the result of this policy some of 
the most valuable bulletins we have published have been those contain- 
ing reports of methods of successful farmers. Among these we might 
mention, first, the road drag bulletin by D. Ward King, a farmer of 
Holt county, Missouri. This bulletin has been printed in the fifth 
edition by the Board of Agriculture, and has since been published by 
the United States Department of Agriculture, and has in its essential 
features been printed by hundreds of newspapers and agricultural 
journals, and millions of copies distributed throughout the United 
States, Canada and other countries. Perhaps no other bulletin pub- 
lished by this Board, or any other board or department in the whole coun- 
try, has been given such wide publicity, and no other has been of greater 
economic value. The two bulletins recently published on ‘‘ Pastures for 
Hogs’’ and ‘‘The Brood Sow and Her Litter,’’ prepared by F. G. 
King, live stock assistant of the Board, and the one on ‘‘ Poultry Problems 
and Profits,’’ prepared by W. L. Nel- 
son, assistant secretary of the Board, 
and also the one on ‘‘ Farm Practice in 
Northeast Missouri,’’ 
prepared by D.: H. 
Doane, a graduate of 
the Agricultural  Col- 
lege in the service of 
the United States De- 
partment of Agricul- 
ture, were the results 


of getting a consensus 


of opinions from the 
best farmers engaged 


eae : i in these special indus- 
Illustration showing part of cover design used on book- . 
lett, “A Tip on Missouri Corn.” tries. Successful farm 


practice must rest on a scientific basis, and from these the wise experi- 
ment station man often gets valuable help and suggestions. The pub- 
lication of the Monthly Bulletin was begun during my first year—1901— 
and has proved a very popular publication. The number of annual 
reports has been increased from 4,500 to 10,000 and, if the money were 
available for this publication, two or three times this number could be 
distributed to the great advantage of the State. 
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An original idea, inaugurated by this office, for the purpose of 
exploiting the natural advantages of Missouri and the State’s pre- 
eminence in the production of certain crops, and advertising the progress 
of the State, was started last year by the publication of a number of 
monographs, which have proved a popular method of disseminating 
knowledge about the State. Four of these have been published up to 
this time, viz.: ‘‘A Tip on Missouri Corn,’’ ‘‘Poultry Points and 
Profits,’’ ‘‘Testimonials on Missouri Roads,’’ and ‘‘A Billion Berries,”’ 

Farmers’ Institutes —Through the Farmers’ Institute meetings the 
Board exerts its greatest influence on the agriculture of the State. The 
improvement made in these meetings during the last ten years has been 
in the adoption of more systematic methods in conducting the meetings 
and in eliminating all but sound, practical instruction. During the 
early years of the farmers’ institute work in Missouri, often four to 
eight lecturers were sent to one place to hold a meeting, but now it is 
seldom that more than two lecturers are detailed to hold a meeting, 
and many meetings are held with but one lecturer. It has been found 
more profitable to discuss one or two subjects thoroughly than to touch 
lightly on a number of subjects, better results following. A number of 
new methods have been adopted—some of them original with this office. 
One plan has been to hold meetings in the district school houses so as 
to reach the farmers not accessible to the towns. In holding these 
meetings one or two lecturers travel through the country districts and 
hold meetings with the school during the day and a meeting for the 
farmers in the evening. The increased inquiry for bulletins and the 
interest manifested in the corn contest work following the district 
meetings, is evidence of the good that has been accomplished. The in- 
stitute exhibit car was first used by Missouri. It was first tried by the 
Missouri Fruit Experiment Station of Mountain Grove for the purpose 
of demonstrating methods in spraying fruit trees, and the first trial 
was made by John T. Stinson, then director of that station, who had a 
box ear filled up with numerous spraying apparatus and gave demonstra- 
tions in spraying and mixing spray material to the farmers who gath- 
ered at stations along the route. Mr. Stinson was assisted by Colonel 
G. W. Waters, a representative of the State Board of Agriculture, who 
was the veteran institute lecturer of Missouri. This plan was next 
taken up by the Board of Agriculture and the Agricultural College, in 
co-operation with two of the railroads of the State. An exhibit car was 
fitted up with specimens of improved corn, wheat, alfalfa and other 
grains, grasses and vegetables, showing the work of improvement of the 
Experiment Station. These cars were used for two or three weeks each 
year, holding meetings and giving demonstrations throughout the terri- 
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tory traversed by the railroads. These exhibit cars grew into the special 
trains which have been used on a number of railroads in co-operation 
with the Board of Agriculture and the Agricultural College, and thou- 
sands of farmers have been interested in this way and much valuable 
information disseminated. 

Farmer’ Week in Columbia, which is a great convention partici- 
pated in by all organized agriculture m the State, was instituted by 
the State Board of Agriculture and has proved the greatest factor in 
the development of the College of Agriculture and the Board of any of 
the methods that have yet been tried. It was largely through the in- 
fluence of this convention, and agitation and organization by the State 
Board of Agriculture, that the magnificent new Agricultural Building 
was secured, as well as a greater and better equipment for the Col- 
lege. The first official demand for a Dairy Building, for a live stock 
barn, for an appropriation for improving the live stock of the State 
farm, for providing and fitting a show herd of live stock to be exhibited 

at the various expositions of the coun- 

try, for establishing and maintaining a 
soil survey of the State, and other im- 
provements, was made by the State 
Board of Agriculture in their recom- 
mendations for the betterment of the 
Agricultural College. These recommen- 
dations were followed up by organi- 
zation and agitation of the Board, and 
appropriations secured to carry them 
into effect. Individually, I have always 
held that the logical way to bring about 
a better agricultural condition in Mis- 


sour is to build up a great agricultural 
college and experiment station that will 


Illustration, showing part of cover de- 


Biemaus don Dookie Lonny be competent to give the farmer techni- 


eal and practical information on any subject whatever that may bear 
directly upon the economics of the farm. 

The one thing that has brought about the greatest improvement in 
farm practice has been the organization of corn growing contests and 
the education of the farmers on the subject of the improvement of the 
corn erop. Corn is the leading crop of the State, representing 50 per 
cent. or more of the total value of all farm crops. Believing that when 
a man is interested in improving one crop he will become interested in 
improving conditions generally, the Board of Agriculture made this 
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the leading subject for institute work for several years. During the 
year 1903, in co-operation with the Missouri World’s Fair Commission, 
a corn contest was held in every county in the State, and from that 
time until this, the subject of corn improvement has been made the 
prominent feature of most of the institute meetings. As a result of 
this movement, the State Corn Growers’ Association was organized ; 
also, many local associations; and doubtless millions of dollars have been 
added to the farmers’ wealth on account of the increased yields of 
corn brought about by using better seed and giving better cultivation. 

The holding of women’s institutes has been organized during the 
last year and promises good results for the future. The greatest diffi- 
eulty we have found has been to secure competent help, but the few 
meetings held during the past year have had very gratifying results. 

The organization of the extension short courses, or six day insti- 
tutes, for which a special appropriation of $12,000 was made to the 
Board by the 45th General Assembly, I consider an important advance 
made. A number of these meetings have been held during the past. 
two years with an attendance varying from 200 to 500, and I look to 
this plan as being the one that will give the farmers the most substan- 
tial instruction. 

The Farm Boys’ Encampment, first organized by S. M. Jordan, 
farmers institute specialist of the State Board of Agriculture, has been 
the means of interesting several thousand boys in higher ideals of 
farm life and of calling their attention to the advantages offered them 
by the Agricultural College. 

State Road Improvement.—For years no material progress had 
been made in the method of improving the roads in Missouri and the 
first important forward step was the development of the road drag 
which was begun by this office in 1901, and through the holding of road 
meetings and the giving of demonstrations throughout the State, the 
usefulness of the road drag created a demand for a better road system. 
In January, 1904, at a State Road Convention, held during Farmers’ 
Week in Columbia, the writer outlined the following plan for a better 
road system in Missouri: The establishment of the office of State High- 
way Engineer as a department of the Board of Agriculture; the crea- 
tion of a State road improvement fund to give State aid to the counties 
in making permanent improvement of the roads; giving authority to 
the county courts to levy 25 cents on each $100 valuation for the benefit 
of the country road fund; creating the office of County Highway En- 
gineer to be appointed by the county court. 

Every one of these suggestions was adopted by the convention as a 
road platform, and this was followed by an endorsement from a number 
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of road conventions held by the Board of Agriculture in co-operation 
with various county courts and commercial clubs throughout the State. 
Sentiment was thus created in the State that caused the enactment by 
the 44th General Assembly, in 1907, of laws carrying every one of the 
propositions recommended into effect. This required the enactment of 
several laws and the submission of a constitutional amendment provid- 
ing a State levy for State aid for permanent roads, and making a State 
appropriation of nearly one million dollars. All of the above measures 
are now in operation except the constitutional amendment providing 
money for a permanent State road fund, which failed of adoption by 
only a small majority, but the following legislature resubmitted the 
proposition, and it will be voted upon at the next general election, with 
good prospects for its approval. It might be well to explain here that 
this failure to secure money for the State good roads fund was not the 
fault of the Board of Agriculture, neither was it the fault of the members 
of the legislature, or the 
general sentiment in the 
State, but was an unforeseen 
condition arising because of 
the increasing demands up- 
on the State revenue fund. 
Progress in road building 
has been retarded because of 
this lack of funds, but not al- 
together stopped, a number 
of counties having gone 
ahead and improved some of 
their roads in a permanent 


way. A general improve- 
ment is seen in the counties 


One of the farmer's road tools—‘‘The Missouri Idea.” ae 
(From booklet, ‘Testimonials on Missouri Roads.”) in the way of building better 


bridges and particularly a greater number of concrete bridges, and a 
general saving in the cost of administration in road work. As soon as 
a producing State road fund is provided, the good effects of our present 
system and the work that has been done up to this time, will become 
progressive and permanent. 

The veterinary department of the Board has secured larger appro- 
priations and new legislation, the most important of which is the law 
providing indemnity for cattle condenmed and slaughtered on account 
of tuberculosis. 

Every one familiar with the progress that has been made, fully ap- 
preciates the general awakening that has taken place during the last 
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ten years among the farmers of the State and their changed attitude 
toward the work of the Board and the College of Agriculture. It has 
changed from much fault finding and eriticism to support and hearty 
co-operation. 


NEW METHODS IN AGRICULTURAL EDUCATION. 


(G. I. Christie, Purdue University Agricultural Experiment Station, in address at Mis- 
souri Farmers’ Week, December, 1909.) 

The subject of agricultural education is receiving much attention 
at this time. At almost every meeting of agricultural organizations, 
educators and business men, some phase of this subject is discussed. 
It is before the people in a strong way and is moving them to action. 

Men of the prominence and calibre of J. J. Hill of the Great 
Northern Railway, and President Brown of the New York Central are 
actively interested in the agricultural movement. They are pointing 
out existing conditions in agriculture and what the morrow is to bring 
and are emphasizing the need of applied information in the handling 
of the soils and crops not only for the welfare of the farmer, but for 
every class of the entire United States. 

In America today there are many resources upon which the wealth 
and trade of the country is based. Among the more important of these 
are the forests, gold mines, silver mines, oil wells, gas wells, coal, iron 
and copper deposits and a complete net work of water ways. Of this 
wealth the country boasts and with it as a backing has taken a front 
rank among the nations of the world. Upon these resources many in- 
dustries have been developed, which engage and return a livelihood to 
more than sixty millions of people. 

Important as these resources and industries are, they are directly 
dependent upon agriculture. No matter what work or reward they 
may offer they are not productive of food. Remove the source of food 
supply and the value of other resources drops to zero. Therefore the 
Illinois slogan may be worded to include the entire country. ‘*The 
wealth of the United States lies in its soil and the strength of her peo- 
ple lies in the intelligent management of it.’’ 

At present we hear much said about high prices of food stuffs. 
People everywhere are protesting against the cost of living. The clamor 
is loud and will likely be prolonged. 

The causes of high prices are many and complicated. To discuss 
them at this time is a temptation, but space and time will not permit. 
However, it is generally believed that the main causes of high prices 
are increased demands and increase in the cost of production. It is 


120 Missourt Agricultural Report. 


estimated that the annual increase in population in the United States 
is more than two millions. It is also estimated that to feed these two 
million hungry mouths, seventy-five million bushels of food producing 
cereals are required. When it is remembered that the limit of new and 
tillable lands in this country is almost reached, one must conclude that 
the land already under cultivation must be made to produce this extra 
product. Just how this can be done is.one of the problems before the 
people and a question upon which they are eagerly seeking information. 

This call and demand for information was anticipated many years 
ago by a body of men in the United States Congress directly inter- 
ested in the welfare of agriculture. They were intimately acquainted 
with the problems of the farmer and foresaw then the trend of this 
occupation. Through the passage of the Hatch Act in 1887, which es- 
tablished an Agricultural Experiment Station in every State and ter- 
ritory of the Union, much was done to meet the conditions which ex- 
ist today. At each Experiment Station a corps of scientific men were 
employed in the study of soils, crops, horticulture, dairying, animal 
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husbandry, botany, and entomology. These men did earnest, hard work 
and have solved many of the farmer’s problems. The facts derived 
from scientific research have been given a practical application and to- 
day the farmer is in a position to reap the results. 
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Just how Experiment Stations have secured helpful information 
and how this information can be directly applied in farm operations 
can be illustrated by work which has been done in Indiana. 

In Northern Indiana there are more than a million acres of muck 
land. On this farmers were unable to grow corn successfully. All 
attempts resulted in failure. The Experiment Station took up this 
problem and after some investigation found that it was lacking in one 
of the elements, namely, potash. On several farms plots were laid out 
and muriate of potash applied to some of this soil. The result was 
that in four years ninety-six bushels more corn were grown on each 
acre treated than were grown on the untreated soil. The cost of treat- 
ment was about three dollars per acre. The returns were more than 
$45.00 per acre. Much time and effort was required to discover this 
one fact, but now when applied it means many thousands of dollars 
annually to the farmers of the State. 

The Animal Husbandry Department of the Purdue Experiment 
Station has been doing some interesting and valuable work in feeding 
cattle. They are attempting to place the cattle feeding business of 
our State on a profitable basis. Their first movement in this connec- 
tion was to determine the value of the practices followed by many 
feeders in the State. After some investigation they found that there 
were two common rations fed by different feeders. One was corn, corn 
fodder, and oats straw. The other corn and clover hay. The study of 
these rations shows that the latter, corn and clover hay, is more or less 
balanced, having a large amount of protein added through the clover 
hay. The first ration is one sided, containing no earrier of nitrogen or 
protein. The Department purchased two car loads of steers on the 
Chicago market and fed them on the above rations for one hundred 
and eighty days and the result was that the lot receiving corn, shredded 
stover and oats straw required 13.4 pounds of corn to produce one 
pound of beef, and when sold on the market returned a profit of $1.14 
per steer. The second lot receiving corn and clover hay required only 
9.4 pounds of corn to produce a pound of beef and returned a profit of 
$8.62 per steer. In Indiana of that year more than sixty thousand 
steers were fed. If by proper feeding a profit on each steer of $7.50 
could have been had, it would have meant more than $450,000.00. This 
is many times the amount appropriated by the State to the Purdue 
Experiment Station. 

Similar illustrations could be given in farm crops, dairying, horti- 
culture, ete., but the above is sufficient to demonstrate that the Experi- 
ment Stations are securing information, which if apphed in farming 
operations, will mean much in increased returns to the farmer. It 
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also demonstrates that in this movement for agricultural education 
there are many things at hand which can be well extended to the 
advantage of every one interested in agriculture. 

For some long time the results of agricultural research and in- 
vestigation have been earried to the farmer through bulletins and 
agricultural papers. These have done an untold good and they are 
still a necessary factor in the movement for better agriculture. How- 
ever, we must admit that owing to the fact that farmers do not apply 
in any direct way what they read, these publications have not accom- 
plished all that could be desired. For these reasons and in order that 
the farmer might be brought into closer touch with helpful information 
pertaining to farm operations and in order that he might be encouraged 
to apply directly the principles and facts, several new movements have 
been inaugurated. A few of those taken up in Indiana during the 
past few years will be cited. 


EDUCATIONAL TRAINS. 


The first important movement taken up by the Indiana Station to 
reach the farmers of the state was the running of a corn train. The 
first corn train was run in December, 1905. Since that time corn trains, 
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soil trains, horticultural trains, and dairy trains have been run over 
almost every line of the state. More than 150,000 people have been 
reached in this way and the publications of the Experiment Station 
placed in their hands. In the educational work the train has been a 
most important factor. Through it people have been aroused and their 
interest directed to the subject of agriculture. 
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While the information given on the train has been very similar to 
that given by Farmers’ Institutes and bulletins, yet when these same 
facts are backed by a railroad corporation and given the momentum 
of a train rushing through the State, they take a new form and strike 
deep into the hearts of the people. The teaching is given a force thav 
the most suspicious and hardened individual is not able to resist, and a 
further and most important result has been that people have gone home 
and put into practice the facts they have gained. The problem of 
carrying to the people is not nearly so important as is the one of get 
ting people to do those things which they already know. 

At first it was felt that the train could be used only to arouse peo- 
ple, and would not educate directly. This view has been changed and 
the train in Indiana educational work has come to stay. Through it 
we are able to reach the people and to give them work, which they are 
taking and applying in their every day operations. 


DISTRICT SHORT COURSES. 


During the past eight years Purdue University has conducted a 
one week’s Farmers’ Short Course, giving in this course practical in- 
structions in corn, live stock, dairying, horticulture and domestic science. 
The work has been of untold value and has appealed strongly to the 


County Farmers’ Excursion, Purdue University. 


people of the state. During the past three years there has been an 
annual attendance of more than 1,200 farmers, which proves that the 
course is popular. 

While we feel that this course is reaching a large number of farm- 
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ers, yet when we think that there are more than 225,000 farmers 
in the state of Indiana, we must admit that the number reached 
through the short course is very small. There are 1,100 townships 
in Indiana, which means that we are reaching about one man from a 
township. Again, when we think that the men who come to these 
courses are the most progressive ones and that the man who has low 
yields of corn and wheat and who feeds his cattle and hogs at a loss, 
does not attend these courses, we are forced to conclude that the course 
is not solving in any large way the problem of these people. When we 
realize that this course is of value to the 1,200 farmers who attend the 
Purdue Course, we ask ourselves the question: ‘‘ Would this course 


2??? Tf so, why can we not 


not be of value to every farmer in the State 
outline some plan by which these people may be reached. If they can- 
not be brought to the State Institution, can we not carry out to them 
this form of instruction. With these thoughts in mind the district 
short course was suggested. That is, a course similar to the one 
week’s course given at Purdue University is being organized at 
some central point in each of the congressional districts of the State. 

The work is so arranged that the farmers may come from their 
homes in the morning and return in the evening. In this way they are 
able to care for the farm work and at the same time attend the course. 
One must admit at once that this form of extension is very expensive. 
This is true, but by charging each one who attends the course a mem- 
bership fee, the expenses of the work are entirely covered by the dis- 
trict in which the course is held. In this way, our institution is at no 
expense other than the salaries of a few of the men who conduct the 
work. 

That these courses are popular and are reaching the people, is 
clearly demonstrated by the large attendance. At Evansville, Ind., re- 
cently, more than 2,100 farmers attended the course and took the work 
throughout the entire week. It is our belief that the district short 
course will fill a long felt want and will do much to extend the useful- 
ness of our Agricultural Institutions. 


YOUNG PEOPLES’ CONTESTS. 


While it is generally felt that to increase production and the re- 
turns of the farm today, it is necessary to work with the older people 
through Farmers’ Institutes, District Short Courses, Agricultural Trains, 
ete., still the boy and girl of the farm must not be overlooked. The hope 
of future agriculture is in the young men and women, and anything 
that can be done to place them in closer touch with this life means 
much. 
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On every hand we have people giving advice as to how to keep the 
youth on the farm. These people appreciate that the man who is tilling 
the soil today must soon give up his work, and that he must be followed 
by a young and well trained man. Recognizing all this, our people 
in Indiana are making an attempt to reach the young boy and girl in the 
school and to so direct their attention that they will consider farm work 
and farm life the best there is. 

Recently there has been much talk in Indiana of securing a law 
which would cause agriculture to be taught in all the schools of the 
state. Because of the fact that it is impossible to secure any number 
of teachers who have any knowledge of the methods of teaching agri- 
culture, and for the further reason that this subject cannot be taught 
in a satisfactory way without the teachers and pupils having the proper 
spirit and attitude, this plan has not met with much favor. With the 
thought of interesting the boy and girl and at the same time the county 


Boys’ and Girls’ Club, Salem, Indiana. 


superintendent and school teachers, Purdue University has inaugurated 
the Young People’s Contests. The boy is encouraged to grow a plot of 
corn while the girls bake bread, make butter and sew. During the 
season the institution furnishes to these young people literature which 
relates directly to the work they are doing. These young people study 
the subjects that they may be better qualified to do the work they are 
engaged in, while the teachers and parents read and study the litera- 
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ture in order that they may be qualified to answer the many questions 
that are asked of them by the boys and girls. 

We feel that when a teacher is discussing the principles of corn 
growing, butter making, bread making, and sewing, that they are teach- 
ing agriculture in the very best and a most profitable way. This is not 
only theory, but it is working out in the schools of Indiana exactly in 
this way. The clubs have brought agriculture into the schools. With- 
out any discussion among the people and teachers, we are accomplishing 
without a law that which is most desired. 

The work of these clubs is also bringing the boys and girls into 
closer touch with the work that their fathers and mothers are directly 
engaged in. These contests are changing the viewpoint of our boys and 
girls. They think of corn growing, butter making and bread baking, 
not as drudgery, but as work which is full of interest and which re- 
quires the highest intellect to secure the best results. In their study 
of the subject the labor entailed is forgotten. 

In connection with these contests, a show is held when the product 
of the season’s work is exhibited for premiums. The corn, bread and 
butter, ete., are scored by experts, and the boys and girls are then able 
to see just where their product is strong or weak. The premium given 
in these contests is very important. It is our belief that these should 
be educational. The offering of large cash premiums has not proved 
a satisfactory practice. In these contests, we suggest that the first 
premium in each elass be a trip for the winner, with all expenses paid, 
to the Purdue Farmers’ Short Course. The boys and girls who re- 
ceive this trip are placed in a special class under competent instructors 
at Purdue, and are given interesting and valuable instruction through- 
out the week. At this course the boys and girls come in touch with a 
ereat educational institution, their view of the work of the home and 
farm are widened, and they go back into their schools and community 
filled with inspiration and enthusiasm, which means that they have not 
only been started on the right path, but they interest every other boy 
and girl with whom they come in contact. 


EXHIBITS. 


As a means of presenting in a direct manner the work of the Sta- 
tion and School of Agriculture, county and state fair exhibits are em- 
ployed. Through these exhibits an attempt is made to place before the 
people the results of the various lines of work. This is accomplished 
by means of grains, fruits, soils, feed stuffs, fertilizers, large charts, pho- 
tographs, ete. The materials are so arranged that they tell a story that 
the visitors can readily understand. Experts from the several depart- 
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ments attend the exhibits and assist visitors in gaining from the dis- 
plays the information desired. These exhibits have been helpful and 
beneficial and have done much to place the results of agricultural in- 
vestigation before the people. 


DEMONSTRATIONS. 


Another way of urging farmers to adopt new methods is through 
practical demonstrations. This year we have given more than seventy- 
five practical horticultural demonstrations in various parts of the 
State. The people of the counties are brought together at some con- 
venient point in an orchard. Here spraying apparatus and spraying 
materials are assembled and a spraying demonstration given with full 
information, as is the making of the mixture and the applying of the 
same. A full line of pruning apparatus is also carried and a demon- 
stration given on the methods and value of pruning fruit trees. This 
work has proved especially helpful and beneficial. 

From the effects of smut in wheat and oats Indiana farmers have 
experienced a great loss in recent years. It is known, however, that this 
loss can be reduced to a minimum through the use of formalin. The 


Horticultural Demonstration Meeting. 


Extension Department aims to secure the co-operation of grain dealers 
and sends a demonstrator to the point where the farmers are gathered 
and gives a demonstration on the treatment of oats and wheat for smut. 
This work is done immediately preceding the time of seeding. It is 
found that large numbers of farmers are induced to treat their seed. 
The results from these demonstrations is bound to be large. 
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COUNTY FARMS. 


For several years the Station and School has conducted experiments 
and demonstration work on several county farms of the state. Tests 
of varieties of corn of the county are made on these farms. In this way 
an opportunity is given the people to see and learn just what their 
variety of corn will do under the same‘soil and climatic conditions as 
eorn from their neighbor’s farm. In one county last year it was found 
that one man’s variety of corn produced at the rate of 108 bushels per 
aere, while a neighbor’s corn, grown right beside it, only produced 66 
bushels per acre. These varieties were planted on.the same day with 
the same planter, were thinned down to two stalks per hill, and had 
exactly the same number of stalks. They were harvested on the same 
day and weighed on the same scales and a difference of more than 42 
bushels per acre was obtained. From this we must conclude that the 
difference was in the variety. This is but one instance that has been 
duplicated several times. 


Pienie at County Farm—Address on Year’s Work. 


When farmers have this work demonstrated in their own county 
and under conditions exactly similar to theirs, they are impressed with 
the results, and for this reason the county farm has proved of great 
value in emphasizing many points. On these farms tests of varieties 
of small grains and fertilizers are also made. 
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From the foregoing some idea may be gained of the methods em- 
ployed and the scope covered in attempting to place before the people 
information pertaining to agriculture. Through it all we are trying 
not only to extend information, but to present the facts in such a man- 
ner that they will appeal to people and move them to action. The value 
of the work hes not so much in offering new ideas or truths as it does 
in impressing the people with the importance of doing those things 
which should be done. 


THE FACTORS CONTROLLING CORN YIELDS. 


(M. F. Miller, Professor of Agronomy, Agricultural College, University of Missouri.) 


The great importance of corn as a cereal crop in the United States, 
its increasing economic value, and the gradual failure of our soils to 
produce satisfactory crops under constant corn cropping warrant the 
most thorough study that can be made as to the factors which control 
the yield per acre. In the broader aspects of the case, consideration 
must not only be given to those factors which hmit production at the 
present time, but also to those which shall affect its production for future 
generations. For in spite of the continued reports of large production 
by our crop reporters and by the optomistie periodicals, the fact re- 
mains that with the present rate of increase in population, our methods 
must be rapidly improved if the cost of food materials is to be kept at 
a basis which will allow of continued contentment and prosperity 
among the masses. The advancing price of all food stuffs during the 
last decade, is sufficient evidence that we have no overproduction. It is 
true that large areas of land still remain to be developed, but the un- 
developed areas which are adapted to corn culture particularly, are 
comparatively small, and an increased yield per acre and a more eco- 
nomic handling of the product in the production of meats is the only 
solution. Corn has for years been the basis of our prosperity, and while 
this has and is still largely used in the production of live stock, it is to- 
day taking a much larger place in the manufacture of all food stuffs 
for human consumption than ever before. Ultimately, the American 
people will make much less use of meat than at present, and the recent 
appearance of 11-cent hogs on the Chicago market cannot but have its 
effect. Doubtless this is more or less temporary due to a variety of 
causes, but the fact remains that our consumption is rapidly over- 
taking production, and with corn, as well as with other products, we 
shall be driven to a higher production per acre. It, therefore, behooves 
us, as producers of food stuffs, to know more of our business, to under- 
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stand more fully the factors which limit our production and to so im- 
prove that our yields may be increased, and not for this generation only 
but for the generations that are to follow. 

The factors controlling corn yields, broadly speaking, are those of 
season, of soil and of methods of culture. The character of the seasons 
is, of course, not within our control, yet a thorough understanding of 
the handling of the moisture which falls will go a long ways towards 
establishing uniform conditions in this respect. And in no section of 
the country is this better understood or the knowledge more judiciously 
applied than in large parts of your own and neighboring states. We 
hear a good deal about changing seasons, of a permanent increase in 
rainfall over the west, but no one should be deceived. The seasons have 
not changed permanently. The record of the Weather Bureau shows 
that certain cycles of high precipitation follow more or less similar 
eyeles of low precipitation and that when a fifty-year period is con- 
sidered, these cycles alternate with greater or less uniformity. We 
cannot depend, therefore, upon any supposed change of season as per- 
manently bettering the condition of the farmer. The wise thing to do 
is to study earefully all methods of moisture control and depend more 
upon our ability to provide moisture or drainage, as the case may be, 
rather than upon the weather. 

Undoubtedly the rainfall is the most important factor now con- 
trolling corn yields. As a class, we have not yet learned the handling 
of the moisture relations of our soils. We depend too much upon 
chanee, upon the season, and this is strikingly shown by the average 
corn yields of the country. When the season is favorable throughout 
the corn belt, the average is high. When it is unfavorable, the average 
is low. We must learn to control the supply of moisture better, as well 
as to handle our soil fertility and our methods of culture better if the 
average yield of corn is to be permanently increased. 

The second great controlling factor in our corn yields is that of 
soil fertility. No crop is more dependent upon a fertile soil for its 
profitable culture than is corn. It has been the fertility of our corn 
belt land coupled, of course, with a favorable climate that has made 
this the corn growing country of the world. But the way we have 
been abusing these lands, wasting our heritage, as it were, has been 
shameful. Not that I am blaming the individual farmer nor the farm- 
ers as a class, because this has been purely the result of natural condi- 
tions. We took up this land when it was new. We were pioneers. We 
had the speculative training of a new people in a new country. We 
were raised to think that it was our just right to get all from the soil 
we- could without regard to the effect upon the future generations. 
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The matter could not have been worked out otherwise. We were com- 
pelled, under stress of circumstances, as well as impeled by training, 
to do as we did, and land has been cropped to corn year after year, or 
too commonly with only an occasional grain or grass crop thrown in 
until it has begun to show a great decrease in productiveness. The 
poorer lands felt it first, then those of medium fertility, and now the 
rich soils which farmers were wont to style as inexhaustible, have be- 
gun to show the effects of this persistent grain growing system. Now 
couple with this the rapid increase in the value of farm lands, at the 
same time that their fertility has been waning, and we are brought face 
to face with the fact that something must be done from the standpoint 
of profitable production even with the present high-priced products if 
we are to make a good return on our investment. It is true, that with 
a series of good seasons during the late decade, and with the increasing 
prices of products farmers have, many of them, made money, but con- 
sider a few unfavorable seasons with the soil fertility already consider- 
ably exhausted, consider, too, a probable shght decline in the prices of 
farm products, and either land values must decrease or we must in- 
crease our acre production to make the business profitable. And in this 
connection nothing is surer than that we must give greater attention to 
an increased soil fertility, not only for the farmers’ welfare, but for the 
welfare of the people as a whole. 

We must learn to handle systems of crop rotation, we must know 
the value of a ton of manure, and how to apply it; we must study the 
systems of handling legume crops—clovers, cowpeas, alfalfa; we must 
learn the proper handling of commercial plant foods. No one of these 
things alone will permanently maintain our corn and other crop yields 
or maintain our soil’s productiveness for our children. Here in the 
middle west where our soils are naturally fertile and where the system 
of soil robbery has not yet gone so far that the building of these soils is 
an economic impossibility, we should set about at once to create a sen- 
timent by word and by example which shall mean the permanently in- 
creased productiveness of our lands. Upon this more than upon any 
other one factor the yields of our future corn crops will depend. 

The third important factor in determining corn yields is the meth- 
ods of culture. And here I wish to be more conerete and to eall at- 
tention to some of the more practical considerations involved in the 
profitable production of corn. Last year the Missouri State Board of 
Agriculture compiled from the reports of a large number of farmers 
the cost of the various items involved in the production of an acre of 
corn, and I give the results in the following table: 
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COST OF GROWING ONE ACRE. 
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As will be seen from this table, the cost of producing one acre of 
corn in Missouri, according to these estimates, is $12.26, which, at the 
present price of corn equals the value of 20 bushels. In other words, it 
requires 20 bushels of corn to pay the cost of production and the rent 
of the land, even at the present high prices. Now, the average yield 
of corn in the United States for the last decade (1900-1909) has been 
27.5 bushels, which means that the average net return from an acre of 
corn when the country as a whole is considered, is $4.50, if we allow 
a valuation of 60 cents on the bushel and the cost of production, to stand 
at $12.26. This, of course, means that at least one-half of the farmers 
of the country have been producing less than 27.5 bushels, and a large 
per cent. of them less than 20 bushels per acre. It is true that the 
cash rental in the estimate is figured high, when the country as a whole 
is considered, but it must also be remembered that the present price of 
corn is also high. If we figure the average price of corn for the last 
10 years, we will find that it required 25.8 bushels to pay for the cost 
of production, so that we cannot escape the conclusions that a great 
number of farmers are growing corn at an actual loss. 

The average yield of corn in Missouri for this same period has 
been 28.6 bushels, thus giving an average excess over the 20 bushels 
figured as necessary to pay the cost of production of 8.6 bushels, worth 
at the average price for the period, $3.83. It must be remembered, too, 
that in this estimate no account is taken of the loss of fertilization to 
the soil resulting from this corn cropping, which must be given careful 
consideration if our lands are to remain permanently fertile. 

It might seem at first thought that the remedy for this condition 
would be a decrease in the cost of production, but it must be re- 
membered that with our modern tools corn is being produced today 
cheaper than ever before, and there is little hope of greatly decreasing 
this cost. There remains but one solution, and that is, that the acre 
yield must be increased, and to do this, the cost of production must be 
increased rather than decreased. We must spend more time in soil 
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preparation, more time in cultivation, and we must pay higher prices 
for the seed we plant. And we must learn how a dollar so invested can 
be made to bring two or more dollars in return. With this, too, must 
eo the maintaining of our soils in a higher state of fertility, thus mak- 
ing it possible for the improved methods of culture and the improved 
seed to bring their proper return. 

In the discussion of methods of culture, I cannot cover the whole 
field, but I shall content myself in pointing out some of the more strik- 
ing features which are either too commonly misunderstood or neglected. 
In the preparation of land for corn, farmers, as a class, have been con- 
tent with too shallow plowing and too little attention to the prepara- 
tion of a seed bed. We cannot grow good crops of corn on land broken 
three or four inches deep unless the soil is very rich or the season ex- 
ceptionally favorable. The time was when our soils were new that 
this matter was of less importance, but with a decreasing fertility we 
must lend every aid to the corn plant in order that it may yield abund- 
ant return. A deep mellow seed bed for the spread of the roots of the 
young corn plant is very essential and the more mellow this seed bed, 
the better. 

A feature in soil preparation that is taking considerable hold in 
Missouri and surrounding states is the disking of land before breaking, 
especially where the land is spring plowed. Where corn follows corn 
there is no better method of handling the stalks than the use of a heavily 
weighted disk harrow, which will chop them up and at the same time 
loosen the surface soil, thus making the plowing one horse lighter and 
giving a loosened layer of soil to turn down instead of the clods which 
too often exist. Such a system gives that mellow seed bed so much 
desired and allows of a depth of breaking not easily secured without it. 
The same system is being followed on sod land, particularly clover sod, 
with excellent results, and even on heavier sods, such as blue grass, it is 
being used with marked success. 

Where such disking is done early, especially on stalk land, it has 
another important value in allowing a greater absorption of moisture to 
tide the corn over the dry period of late summer. In this ease, if the 
land is not rolling as to allow serious washing, the fall disking of land 
which is to be spring broker, would be of great value in holding the 
winters’ rain and snow. 

The value of thorough preparation of the seed bed after breaking 
is too well known to need discussion here. The old saying, that corn 
should be half tilled before it is planted, contains a great deal of 
truth. Too often our farmers do not fully appreciate this and stress 
of work or unfavorable weather conditions prevents that thorough 
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preparation of the seed bed that it should have. This is another of the 
items where a dollar spent brings two or more in return. 

Another important factor not thoroughly appreciated in many 
cases is the necessity of a uniform stand of corn secured by using only 
strong growing seed and distributing it evenly with a properly adjusted 
planter. And in this connection I wish to eall attention to the mistake 
too frequently made of planting corn too thick for the fertility of the 
land. When we stop to consider that an average of two stalks per hill 
3 feet 8 inches each way, each stalk bearing a 12-ounce ear, means a 
yield of 70 bushels per acre, we gain some idea of the possibilities of an 
even stand of good stalks planted thin. It takes practically the same 
amount of moisture and almost as much plant food to produce a stalk 
bearing a nubbin as it does one bearing a 12-ounce ear, and where the 
thickness of planting is three or four stalks per hill on land in which 
the plant food and moisture are both insufficient, the results can readily 
be foreseen. Of course, on soils where both plant food and moisture 
are abundant the thicker planting is desirable, but on the bulk of our 
corn lands today, the thinner planting is best. It is true that this far 
south the stalks tend to grow large, and this tendency is somewhat. in- 
tensified by the thinner planting, but it will usually be best to secure 
varieties that are somewhat less rank growing, plant them at only a 
medium thickness and then give them the cultivation necessary to 
conserve the moisture required for the production of one good ear per 
stalk. The tendency is growing throughout the corn belt to plant corn 
of strong germination at a uniform rate, somewhat thinner in the row 
and then bring the rows shghtly closer together to allow of more thor- 
ough cultivation. There are few soils in the corn belt where a stand 
averaging two stalks per hill in rows 3 feet 6 inches apart, properly cul- 
tivated, will not give greater yield of marketable corn than will one 
averaging 3 or 4 stalks per hill. 

The proper cultivation of corn is a matter which is determined 
largely by the season and soil, but I wish to eall attention to one or 
two of its most important features. The corn belt farmers are learn- 
ing that a harrow used once, twice, or even more times, before the 
corn is large enough to cultivate readily, is the cheapest and most 
efficient form of early cultivation. The use of the harrow is, of course, 
determined largely by the season, but except on seasons of abundant 
early rainfall it is of great value in breaking the crust, in conserving 
moisture and in controlling the early growth of weeds. 

Again, the farmers are learning that the old cultivation with two 
large shovels to the gang which throw a wide furrow and eut deep 
into the root-bearing layer of the soil is rarely so efficient as the 
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more shallow working cultivator with three or even more shovels to the 
gang. Of course, on foul land or on certain compact soils this shallow 
cultivation is not satisfactory, but those cases are exceptions to the 
general rule. 

The practice of cultivating after the corn is too large to cultivate 
with a two-horse or a two-row cultivator is receiving considerable atten- 
tion. I know of crops that were saved by a one-horse shallow working 
cultivator where the drought was severe. This cultivation on dry sea- 
sons means tons of water saved for the use of the corn plant on every 
acre, and the increased yield is sufficient evidence of the use the erop 
makes of the water thus saved. 

I cannot in this paper go into the matter of corn breeding as a 
factor in determining corn yields, but I wish to eall attention to two 
or three important considerations regarding the seed. The experiment 
stations are coming more and more to appreciate the great importance 
of strong germinating corn. It has formerly been thought that if corn 
would germinate this was all that was necessary, but the strength of 
germination has been shown to be an important determining factor in 
corn yields. It is, of course, true that Texas farmers are not troubled to 
such a great extent as the farmers further north by the weakening effect 
of early freezes upon the germination of corn, but even there it is of 
importance. Corn not thoroughly dry before freezing weather is sure 
to be more or less weakened in germination, and no season in recent 
years has been so bad as the present one in this respect. The low 
vitality of the bulk of the seed corn of the northern half of the corn 
belt is causing great uneasiness among the corn growers. <A wet fall, 
in which it was impossible to gather the corn early, followed by ex- 
tremely cold weather, has been the cause. 

Corn to grow strongly should be picked as soon as ripe and safely 
stored in a dry, airy place. This is essential to strong germination. 
It matters little how heavy the freezing after the corn is once dry, but 
freezing when it is still moist is very injurious. On most seasons it 
will, therefore, pay the careful farmer to pick his seed corn early before 
the crop is harvested, gathering it from the standing stalk. Such a 
method has other advantages, too, besides that of ensuring a strong 
germination. One is then able to see the stalk on which each ear is 
produced—a most important consideration. I am firmly of the opinion 
that the near future will bring sufficient knowledge regarding the char- 
acter of the stalk as affecting the yield of corn, to enable us to tell more 
about the production from stalk character than from ear character. 
Even now enough is known to make it highly important that seed ears 
be picked from the field at a time when the stalk can be examined, 
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rather than from the wagon bed or from the crib. Experiments have 


shown that this is an economie possibility. Moreover, the position of 
the ear on the stalk is a very important thing, and by field selection 
only those ears should be selected which come from stalks on which the 
ear is situated low down. Ears thus selected will transmit this char- 
acter, thus tending to lower the average height of ear, which makes 
harvesting easier and lessens the danger of the corn blowing down. 

Some results of the Missouri Experiment Station on the character 
of kernel as affecting the strength of germination and the resulting yield 
of corn are of interest. Selections have been made of ears having 
ratber horny kernels as compared with those having very white, starchy 
kernels, and also of ears having large germs as compared with those 
having small germs, the strength of germination as well as the ulti- 
mate effect on yield being determined in the various cases. 

The effect of the various types of kernels upon the strength of 
The 


results showed a very striking increase in vigor in favor of the medium 


germination was determined in boxes of sand in the greenhouses. 


horny kernels as compared with the starchy ones, and also in favor of 
the kernels with large germs as compared with those having small 
germs. 

The yields resulting from the field planting of these varicus types 
of kernels are given in the following table: 


EFFECT OF CHARACTER OF KERNEL ON YIELD OF CORN. 


(Average of 6 plots of each.) 


Horny kernel! . 


Starchy kernel. 


Large germ. 


Small germ. 


TSO) sot oe eReepe Rene OS aE 68.7 bu 56.9 bu. 69.5 bu. 58.7 bu. 

ND (0) Sanit eee tei presi gers 34.3 bu 29.6 bu. 36.4 bu. 29.6 |bu. 
IASV.EL AO Chr eye ia aieden 51.5 bu 43.2 bu. 52.9 bu. 44.1 bu. 

RESULTS FROM BREEDING BLOCK. 

Horny kernel. Starchy kernel. Large germ. Small germ. 

LOOSS ee Banos cere 63he) DU: 59.3 bu. 63.4 bu. 59.2 bu. 

MOO DA saree ue ors een tee 54.9 bu. 51.5 bu. 55.0 bu. 52.2 bu 
ASV ET ASC heen sla tornaose 59.1 bu. 55.4 bu. 59.2 bu. 5155, 7 bu. 

Average of all trials.. 55.3 bu. 49.3 bu. 56.0 bu. 49.9 bu. 


These results show a striking increase in yield in favor of the 


It must be 
remembered that the ears selected were all from the same variety of corn 


more horny types of kernels and those with large germs. 
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(Boone County White), so that the results give very strong indications 
of the types of kernels which produce the largest yields. They indicate 
that very starchy ears are to be avoided, and also those with small 
germs. 

This experiment indicates the character of the results that are 
being secured by the experiment stations in their investigations on 
the corn plant. There is a great deal yet to be learned, but these 
studies have gone far enough to indicate some of the more striking 
characters of high yielding ears. It cannot, of course, be said that 
there is any one best type of ear for all soils and all regions, nor even 
for all seasons, but such investigations are furnishing to the practieal 
grower the knowledge that he needs in his work of selection. They 
are showing, too, that there is just as much need to know an ear of 
corn thoroughly and to study its type and character as there is to know 
the proper form and type of profitable farm animals. In other words, 
there is Just as much in corn breeding as in animal breeding, and we 
shall never produce the highest yields of corn possible on our lands 
until this factor is given its proper attention. 

The modern farmer who would produce maximum corn yields must 
master many problems. He must know his soil and the methods of 
maintaining its fertility. He must know the essentials in preparation 
of his land for a crop not for a single kind of season but for various 
sorts of seasons. He must know those methods of culture and of tillage 
which will give the plant the maximum of plant food and of moisture. 
IIe must know how to select and care for his seed corn—he must be a 
corn breeder. Not until these principles are mastered and put into 
practice by the farmers of the corn belt will the yield of this great 
cereal be worthy of the lands which nature has given us. 


SOME FACTORS IN SUCCESSFUL WHEAT PRODUCTION. 


(F. H. Demaree, Agricultural College, University of Missouri.) 


At the present time when there is so much talk about corn, its 
improvement and production, a word about wheat will not be amiss. 

Because of the comparatively large profit in the crop and the cer- 
tainty of some return we have had for several years past an excess in 
the corn acreage which has resulted in a general reduction in yield and 
injury to the ground from continuous cropping. Perhaps because of 
the depredations of the chinch bug and Hessian fly a few years ago, 
our farmers largely lost interest in the wheat crop. Doubtless very 
few of them stopped to figure the cost of production of the two crops 


138 Missouri Agricultural Report. 


and the returns from each. From many figures the cost of producing 
an acre of corn is approximately $12 and that for wheat $8 per acre. 
This year (1909) the price of corn has averaged 58 cents per bushel 
and wheat $1.07. The average production of wheat last year was 13 
bushels per acre and corn 28 bushels. At current prices the value per 
acre of wheat for the State was $13.91 and $16.24 for corn, leaving a 
profit for wheat of $5.91 per acre and $4.24 for corn. Still further we 
may pretty accurately figure that a 25-bushel crop of wheat at 80 
cents per bushel, the current price for the last five years, will yield as 
large a net return as 55 bushels of corn at the average price of 45 
cents per bushel. ; 

Of course, the profitableness of any crop is largely dependent upon 
its yield. As we have seen, the average production of wheat last year 
was only 13 bushels per acre and corn 28 bushels per acre. Is there 
any means by which these yields may be increased? <A glance at the 
records of any rotation experiment of any of our experiment stations 
will show that changing crops grown on the same land, in regular 
order, is one of the best means to increase the yield of crops. This 
systematic rotation is of benefit in many ways. It maintains a greater 
supply of humus in the soil, which makes that soil more easily worked, 
more eapable of holding reserve moisture and of draining away sur- 
plus water. The presence of humus is also necessary to make plant 
food available, for by its decomposition nitrates are formed and the 
mineral plant food elements are dissolved by the organic acids formed. 

Instead of our farmers contenting themselves with 28 bushels of 
corn per acre, they could more than double the crop if every one would 
practice a systematic rotation. 

On the other hand, it is well to know that the yield of wheat need 
not be confined to 138 bushels per acre. This station has been con- 
ducting variety tests of wheat for many years past and has found 
many good producing varieties, several of which have averaged above 
25 bushels per acre for the last five years. 

Many questions are asked as to the relative merits of the different 
varieties and variety characteristics. As to white and red wheat, the 
Ohio station made 144 'trials of white and 627 of red wheat. The white 
averaged 27.3 bushels per acre and the red 27.8 per acre. For yield- 
ing power, then, there is practically no difference between the two, but 
red wheat as a rule is harder than white and has a better quality of 
gluten and is generally conceded to make a better quality of flour. 

It is well to note, however, that in most of this State the wheat is 
only semi-hard, and that hard wheats gradually get softer. In the 
extreme northern and northwestern part of the State this is not true, 
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but it is true of the remainder of the State. As hard wheat turns 
softer there appears in it large numbers of yellow berries, which, when 
eround with the rest, give a yellow color to the flour that is very ob- 
jectionable; consequently such wheat is always quoted lower on the 
market in this State than the softer red winter class. 

The Ohio station also made 342 tests of bearded wheat, which 
averaged 25.9 bushels per acre, and 418 trials of beardless wheat, which 
gave 26.4 bushels per acre. Here again it is to be noted that there is 
not much difference in the yields. It has been noted, though, that 
beardless varieties do not have quite as great a tendency to lodge as 
bearded ones, but a greater tendency to rust. The bearded varieties 
generally have harder grains and weigh heavier than beardless ones. 
They also sprout more in the shock. 

In some localities winter killing is also an important item to be 
considered in successful wheat growing. Just how a variety will stand 
the winter depends largely on its manner of growth. Certain varieties 
are characterized by a narrow, dark green, nearly purple colored leaf, 
which in the fall never grows high, but clings to the ground. Such 
varieties are uniformly hardy and in the main good yielders. Rudy, 
Nigger and Winter King are examples of such varieties. Most wheats, 
however, have a more upright habit of growth and are more suscepti- 
ble to the old and freezing and thawing of an open winter and the 
early springs. Still, we have among these varieties many which have 
adapted themselves to our conditions and can be depended upon. 

Taking all things into consideration, then, the successful produc- 
tion of wheat is in the first place dependent upon the variety grown. 
In making his selection every farmer must weigh his conditions, soil, 
climate, and the experience of his neighbors. For bottom lands the 
Valley, Egyptian, Nigger, and Rudy are well adapted. For uplands 
Mealy, Early Ripe, Fultz, Fulcaster, Michigan Amber, Mediterranean, 
Nigger, and Rudy are all good. 

Another factor to be considered in wheat growing is the Hessian 
fly. This insect at one time nearly ruined the wheat industry, so that 
now our farmers say when we begin again to grow wheat how ean this 
pest be controlled. In spite of the fact that they have been so trouble- 
some, the fly can be pretty well controlled. There are two broods of 
them, a spring and a fall brood. The fall brood is migratory, and it is 
the one to be handled. The spring brood will hardly leave the field 
where hatched, so that if the eggs of the fall brood could be destroyed 
no farmer need be troubled by the fly in the spring. This can easily 
be done by sowing late or by sowing a narrow strip of two or three 
drill widths wide early—from August 1 to 15—along one side of the 
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field. When this comes up all the flies for a great distance come in 
and lay their eggs. At the regular sowing time turn this strip of wheat 
under and roll down good, then sow the whole crop. The objection to 
late sowing is that the wheat does not get sufficient start to stand the 
winter as it should. 

The wheat smuts, also, do considerable damage to this crop, but 
they can be largely controlled if one but takes the trouble. These 
smuts are of two kinds, loose smut or the common black head which 
appears in wheat, and stinking smut. The latter is not visible, but 1s 
found inside the grains of wheat, reducing the whole content to a mass 
of black spores, which is extremely objectionable for flour making. The 
spores are carried over in or on the kernels of wheat and can be closely 
controlled by the formalin treatment. Immerse the seed wheat, after 
fanning well, in a barrel containing a solution of formalin made by 
adding 1 pound of formalin to 40 gallons ‘of water. Skim off the grains 
that float, as they are infected with the stinking smut. Spread the 
good wheat on the floor to dry, and the whole treatment has been ac- 
complished. 

Perhaps the greatest factor causing poor crops of wheat is lack of 
preparation of the soil. Wheat ground should be plowed early if wheat 
follows oats, in order that the connection between the subsoil and the 
soil turned over may be resumed. It is not necessary to plow more 
than four or five inches deep for wheat because it is a shallow rooted 
crop. The main thing is to get the soil packed down and then a good 
fine seedbed worked on top. The roller should be used freely on 
wheat land. The writer has seen this spring many fields of wheat 
poorly plowed, huge clods showing and a poor stand of wheat nearly 
dead. What was the matter? In the first place, the wheat did not 
germinate well among the clods because wheat kernels are small and 
cannot get moisture for germination but from fine dirt. In the second 
place, the land was not compact and consequently the remaiming wheat 
was being heaved out and killed by the freezes and thaws. 

We may, then, sum up the whole situation by saying that the wheat 
crop has been neglected for the sake of corn and bad results are fol- 
lowing to both crops. It is important to rotate crops for the sake of 
the productiveness of the soil. Study conditions and test out several 
varieties, then grow the best one. The fly can be largely controlled 
by sowing a ‘‘fly trap’’; the smut can be killed in seed wheat with 
the formalin treatment; and, above all, better preparation of the wheat 
land ean be practiced. 


PASTURES FOR HOGS. 


(F. G. King, former Live Stock Assistant, Missouri State Board of Agriculture.) 
SUMMARY. 


Bluegrass is very generally used for a hog pasture in this State, 
and especially in the northern and central sections. Its popularity 
is due to its hardiness and the fact that a pasture of this grass is 
very seldom killed by pasturing. It comes early in spring and lasts 
until late in the fall, and will, if not heavily pastured in fall, furnish 
very good winter pasture. It, however, has to be supplemented with 
some other pasture during the hot weather of summer. White 
clover also grows well with bluegrass, thus adding to its value as 
a pasture grass for hogs. 

Timothy is not as generally used as bluegrass for a hog pas- 
ture. It does not come as early in spring nor does it stay as late 
in the fall. White clover does not spring up in timothy pasture 
like in bluegrass. If cut early, timothy does not have as long a rest- 
ing period in summer as bluegrass, but if cut early enough to keep 
from getting too woody for good pasture is comparatively short- 
lived. 

When on a bluegrass or timothy pasture young hogs do not re- 
ceive the proper food nutrients to properly balance a ration of corn 
alone. For hogs under six months of age, to give the best returns 
on a pasture of this kind, they should receive in addition to their 
corn a limited amount of some kind of nitrogenous feed, such as 
shorts, linseed oilmeal, tankage, meatmeal, etc. Hogs more than 
six months old make less rapid gains when fed corn alone than when 
fed corn and a supplement, in connection with bluegrass or timothy, 
but the gains made from the former ration are usually as cheap as 
from the latter. 

Clover is the most generally used hog pasture in the State. It 
furnishes the food nutrients lacking in corn, and fits well into a 
rotation where corn is the principal crop. It is killed by too heavy 
pasturing, and is also often winter-kilied. It makes the best pas- 
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ture for hogs when heading or blooming. If allowed to ripen it 
becomes woody, and is not relished by hogs, and needs cutting in 
order to make a new growth. 

Alfalfa furnishes a forage fully the equal of that furnished by 
clover, and in greater quantities. It cannot be pastured very close 
without injury, but should be allowed to make about two crops of 
hay each season. a 

Hogs on clover or alfalfa pasture will sometimes make a satis- 
factory gain with no grain feed, but it usually takes a small feed 
of grain to secure the best results. After the pigs have started well 
after weaning time, a ration of corn alone in connection with clover 
or alfalfa pasture usually gives the most profitable gains. The 
rapidity of gains made on corn alone can be increased by adding a 
small amount of shorts, linseed oilmeal, tankage, ete., to the corn, 
but the cost of gains, with feed at present prices, will be little 
affected. 

Cowpeas are the cheapest form of home-grown protein to use 
for feeding with corn. ‘They can be sown either alone or with corn and 
pastured with hogs. Hogs can be made to gain two or more pounds 
daily per head with a ration of corn, fed on cowpeas pasture. 

Rape is very valuable for furnishing forage at times when clover 
or other pasture is short or has been badly injured. It can be sown 
to furnish pasture at almost any time during the growing season. 
The pasture is of about the same value as clover. Practically the 
same grain ration used in connection with clover pasture will give 
the best results on rape. 

Oats, or a mixture of rape and oats, make an excellent early 
summer pasture. They should be pastured from the time they are 
three to six inches high until heads begin forming and again when 
the seed is in the dough. When on oats pasture, hogs should be 
fed some kind of nitrogenous supplement with corn, but not in such 
large quantities as when they are on bluegrass or timothy pasture. 

Sorghum makes a good pasture during drouths and hot weather, 
but is not relished by hogs as much as other pastures. It is best 
pasture when about one and one-half to two feet high. It can also 
be used when heading. Hogs on sorghum also require some supple- 
ment with corn. 

Pumpkins help to put the hog in good physical condition for a 
heavy feeding period. They are easily and cheaply grown, and add 
very greatly to the value of a ration of corn. 

Soybeans have not become well established in this State, but 
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have proven very successful in neighboring states. They furnish 
more grain per acre than cowpeas, hence are more valuable as a 
hog feed, where they can be grown successfully, than the latter. 

Artichokes furnish a succulent feed for fall and early winter. 
They are not injured very much by freezing, and can be pastured 
at any time during the winter when the ground is not frozen. For 
keeping the hog healthly and in good condition physically, they are 
very valuable. 

Pigs or shoats on a good winter pasture will be in much better 
health and will make faster and cheaper gains than when no pasture 
is furnished. 

Rye and wheat furnish the best winter pasture for hogs. Blue- 
grass, if not pastured too heavily in the fall, also makes a good 
winter pasture. Rye should be sown in August and September in 
order to give the best pasture. Wheat usually makes better fall 
pasture, but is not as good for spring pasture as rye. 

A good pasture for hogs ean easily be provided by using tem- 
porary and quick-growing crops, such as rape, oats, cowpeas, ete. 
These crops should be planted in different fields, and one pastured 
while another is growing. The inconvenience of clover dying can 
be overcome by proper use of quick-growing crops. 


INTRODUCTORY. 


The hog, in his natural state, was not an exclusive grain eater; 
plant and animal life in any form was made use of as food for 
this wild beast. But as he became domesticated the hog was de- 
prived of the opportumty to search for and choose his own food, 
and had to be content with whatever was given him. So easily fat- 
tened and so uncomplaining is the hog that he came to be regarded 
as purely a grain-eating animal. Until within the last few years, 
the hog would, with cheap feed, return a profit when fed grain alone 
on an unsuitable pasture, or possibly no pasture at all. With feeds 
at the price they have been for the last few years, the man who 
feeds in a dry lot, after the old style of fattening, is engaging in 
a very doubtful investment, to say the least. Dean H. J. Waters 
of the Missouri Agricultural College says: ‘‘Perhaps the largest 
single waste occurring on the Missouri farm at the present time is 
that which comes from the too exclusive use of corn in growing 
and fattening hogs. The cheapest and most easily applied remedy 
is a more general use of the proper forage plants in summer and 
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the use of some home-grown protein in winter. It is not, of course, 
to be denied that the hog is primarily a grain-consuming animal; 
at the same time forage plays an important role in economical hog 
production, and deserves far more attention than it has yet re- 
ceived.’’ 

For the purpose of ebtaining information as to the best forage 
crops used as hog pasture in this State, a list of questions was ad- 
dressed to about eight hundred representative hog growers of this 
State. This list of questions included the following: 

What kind of pasture do you provide for your brood sows and spring pigs? 

How many months do you provide pasture for hogs? 

How do you feed spring pigs in connection with your pasture, before weaning? After weaning? 

What daily gains do you make on them, before weaning? After weaning? 

What pasture, if any, do you provide for fall pigs in winter? 

What pasture, if any, do you provide for fall pigs the following summer? 

What do you feed fall pigs the following summer? 

How do you prepare this feed? 

Will hogs make a satisfactory gain on pasture alone? If so, on what kind of pasture will they 
do this? 

How many fall pigs can you pasture to the acre? 

What pasture do you provide for breeding stock, in winter? In summer? 

When is the best time to turn hogs into pasture in order to get the greatest benefit from it? 

What, in your opinion, is the most profitable forage crop to grow for hogs? 

In reply to this list of questions, 204 replies were received. It 
is fair to assume that an average lot of farmers were represented in 
these reports. As a well established practice among the best farmers 
is usually correct, this list of replies may be regarded as representing 
the best practices to follow in regard to pastures. 


KINDS OF PASTURE TO USE. 


Pasture for Spring Pigs and Brood Sows.—tIn reply to the ques- 
tion, ‘“‘What kind of pasture do you provide for your brood sows 
and spring pigs?’’ seventy-nine out of one hundred three farmers 
in the northern half and thirty-seven out of seventy-six in the south- 
ern half of the State mentioned bluegrass either by itself or in con- 
nection with some other forage. This pasture, of course, is in most 
cases supplemented by white clover in its season, which springs up in 
permanent pastures in almost all parts of the State. In fact, twenty- 
one correspondents in the northern half and eight in the southern 
half of the State mentioned this kind of clover in connection with 
the bluegrass. Twenty-nine correspondents in the northern and nine 
in the southern parts of the State use ‘‘red clover,’’ while the re- 
plies included the term ‘‘clover’’ in forty-two instances in northern 
Missouri and fifty-four instances in southern Missouri, thus making 


*As a bulletin is}being prepared on the care of the brood sow and her litter, the feeding of pigs 
before weaning tim2 and pasture for the brood ‘sowjhas not been discussed”in this publication. 
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a total of ninety-two out of one hundred three replies from the north- 
ern and seventy-one out of seventy-six in the southern half of the 
State that included clover in some form. 

While these two kinds of plants furnished by far the greater 
amount of pasture used, several other kinds were mentioned that 
may serve as a regular pasture, or to fill up a gap between regu- 
lar periods of pasturing permanent crops. For convenience the 
State was divided into the northern and southern halves and the 
replies tabulated according to this division. The following table 
shows the kind of pasture preferred in the two sections of the State: 


| ae Northern half. | Southern half. 
| ones | Replies | 
| received. Percent. received.| Percent. 
| | 
Moimill weyaieS RBC, o o's ous coos codon sovedonncoueses | NOS ty wares. 76 es 
BME TASS wee tie creer: we ror ohne aor ahs Scenes once eres SAG ares 79 76.7 Sill 48.7 
PREGGO VERMA OR aera tn ct Seo inion ore tiep dona Wore s eberers, Shea DORN re deeer a euats Oe ice eee 
BWV TE SZ CLOW ETc cosox Beier oa ohm ciaieleipisne oo sen ae sitors, Ss ensla ss PHIL eect oreied Orbe S| Recen eaeese 
Clovera(vanletyanotementioned) sj seer iat rsee-e ote) rele: A Die | ears tcesies DAS arenes 
MOTAMClO VETS het wy omciciee: tenance en ors e easiness ee 92 89.3 71 93.4 
TINT O HELV E te Soe oS eh nee eae ares 16 15.5 7 | 9.2 
TRAP Die et Sea te AY Sire click Sato Ce Noo IE At PRIN ce Sere AR 12 itelbaiza| 1, 1.3 
ERED Cleese save e5 crepe pean ec ePe een aWe eet 6 wena E taystinlove teas a Mente suo spe Ghee ego yehe 7 6.8 a | 9.2 
TUTE SBIR Se ete .o a Rr EAR Ue ERE Ee eo re 5 4,9 | 2 | 2.6 
WOW DEAS ay eae incre cneee SoS ace Meer ncaa badd sled, © ears 3 2.9 | ia 9.2 
ORIEL SOs Ee Oe NO ae BS ee eS rh eters art crate teal eo P) 2.0 4 | 583 
INEPT Epc eh ge ted CMTE NDE ae alte: Wei Me nec MRSA ae NS At Bo 3 2.9 | 3) | 3.9 
SOG EE UT ea e eee eee ey 2 2.0 | 2 2.6 
FRECtOD REA ee ee ie Eek Epi re ere eer 1 OM 1 | 1.3 
@TGhanrdWerassrewys matey ero ce neces hue nee Lae eecers coat OF See Zia 2.6 
TAMCSE, CONG, onc deoncguva.00cco nodD odecD cE ouGonc Qaligeaea. 2+ feo 1 | 13 
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Based on the assumption that the practical hog raiser is usually 
right, the replies tabulated above indicate that for spring pigs and 
brood sows, bluegrass, bluegrass and clover, or clover alone furnish 
the best and most convenient pasture for the average farm condi- 
tions. Practically the only other crops that will furnish pasture 
the entire season are timothy, alfalfa and possibly rape, the others 
mentioned being used as temporary pasture to fill a gap in the per- 
manent pasture. 

The relative value of clover, alfalfa and bluegrass as a_ pas- 
ture for spring pigs is shown by a trial reported by Dean Waters 
in Bulletin 79 of the Missouri Experiment Station. The pigs used 
were spring pigs, weighing at the time the trial was to begin—July 
25—about fifty pounds each. The trial lasted for 102 days—from 
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July 25 to November +. The forage was supphed in pens instead 
of pasturing it in the field. All lots were fed corn meal in addition 
to forage: 


Weight | Weight Daily Grain 
at | at Gain. gain. per 
beginning. | end lb. gain. 
PEM Rie Geog f beb-oni9b Ok O.g,0 Oo 07g O04 0-080 47.2 | 122.2 85 .83 4.01 
(CUOMMGIES.5 ic 0.0 nia oth Awol Sib CORO MolowoKo-o0 49.2 | WAT 78.5 5 Oe 4.35 
IBIMEETASS Pra acrstorera cess aravawie a neo oleh ees 45.2 | 109.7 64.5 .63 5.31 
| 


This data shows that the daily gains are increased 22.2 per 
cent. by using clover and 31.7 per cent. by alfalfa instead of blue 
grass as forage for pigs. For the same reason the gains were made 
on 18.1 per cent. and 24.5 per cent. less grain, respectively, than 
with bluegrass forage. This one trial is so nearly in accord with 


Figure 1. Fattened on corn, clover and bluegrass. 


general observation and experience among farmers that further 
data on the subject is not necessary. Very few men have failed to 
observe the advantage to be obtained from furnishing some kind of 
leguminous forage, such as clover, alfalfa or cowpeas, in connection 
with a bluegrass pasture. 
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Since bluegrass and white clover are used very extensively 
as a hog pasture, especially in north Missouri, there must be some 
valuable qualities possessed by this grass. Bluegrass is permanent, 
and after once forming a sod on pasture is very seldom killed out 
except by being plowed up. It also comes in early in spring and 
furnishes good early pasture which, with the exception of about two 
months in midsummer, lasts until late fall, thus causing little in- 
convenience in providing some kind of pasture. It can be pastured 
as close as desired without any permanent injury and without fear 
of its being killed. White clover also springs up in bluegrass and 
furnishes a legume to supplement the bluegrass, thus making ex- 
cellent pasture. However, in spite of its many good qualities, blue- 
grass, unless in connection with some kind of clover, does not make 
the best kind of pasture for spring pigs. 

Clover, which forms a part of almost all the hog pasture of 
the State, furnishes, as is shown by the trial given above, one of 
the very best forages for hogs that can be grown. It, however, has 
one great disadvantage not possessed by bluegrass, in that it has 
to be resown every two years, and is much more easily winter killed, 
and also is more easily killed by heavy pasturing. But a good 
clover field is as good pasture as can be found and with judicious 
use of catch crops, a succulent forage with clover as a basis can be 
provided for hogs the entire season. 

Only four of our correspondents mention anything other than 
clover, alfalfa or bluegrass, or some mixture of the three, as their 
principal forage crop for hogs. These four use some rotation of 
wheat, rye and oats, followed by sorghum or rape, and then cow- 
peas or rape, and one man mentions cheat and Japanese clover. 
These crops mentioned above are excellent for a short grazing per- 
iod, but are too short-lived to be relied on unless a systematic plan 
is followed whereby one field is growing while another is being 
pastured. They occupy, nevertheless, a very important place in a 
hog farm by supplying good pasture while permanent pasture is 
short. 

Summer Pasture for Fall Pigs—The question, ‘‘What pasture 
do you provide for fall pigs the following summer?’’ brings out the 
fact that bluegrass is not depended upon for summer pasture for 
fall pigs to nearly the same extent as for spring pigs, but that the 
clovers are used to almost the same extent, showing that the clovers 
are not mixed with bluegrass as much for fall as for spring pig 
pasture. The replies were as follows, the table showing the re- 
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plies that mentioned the following grasses alone or in connection with 
some other grass: 


| Northern half. Southern half. 
Replies Replies 

| received. Percent.) received. Percent. 
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This report varies little in substance other than that mentioned 
above, both showing that clover or a mixture of clover and blue grass 
forms a great majority of the hog pastures, supplemented by tem- 
porary crops to supply forage while the regular pastures are short. 
A small per cent. of the permanent pasture is timothy, but the great 
majority is clover or clover and blue grass. The most popular tem- 
porary pasture in the northern half of the State is either oats or rape, 
or a mixture of the two. Either oats or rape will make an early 
pasture, and rape can be sown to be ready for pasture at almost any 
time of year. In the southern part of the State, cowpeas, sorghum 
and rape furnish the best temporary or catch crop. Rape and sorghum 
furnish spring and summer pasture, while rape and cowpeas furnish 
late summer and fall pasture. 

The popularity of quick-growing legumes for pasture are shown 
by the question upon the most profitable crop to grow for hogs. 

Best Forage Crop for Hogs.—In reply to the question, ‘‘What do 
you consider the most profitable forage crop to grow for hogs?’’ the 
farmers brought out very distinctly the high regard in which legumes 
are held in this State. Of 159 replies, 114 gave either clover, alfalfa 
or cowpeas as the most profitable forage, and twenty-one other replies 
mentioned one of the three in connection with some other crop, leav- 
ing only twenty-four stockmen preferring nonleguminous crops. Of 
these twenty-four, twelve preferred rape alone and three others rape 
in connection with some other crop. The preferences for these four 
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erops are shown by the number of farmers preferring each crop, which 
were as follows: 


| a 
Northern | Southern 


haliae alee halts 
CHO B ig dda escd aA at EO care rcs RUG ioe RR en AUR ee ene Seen 39 | 38 
JARI Ss ob 6 SOMO Bre 6 ODODE. CERO Mind DIDO Oke air ernie cuca ne cctcrctoeci a OeB 11 6 
COMIGESs Je nBes doonacces Monocroec ah tn po ain cD oud. onc ccd eon cRiionn 1 16 
IRNWasouscoccoou dade oodoUnoetas coptEbon UboabianeHaao ono madam omuEo 8 


The other crops considered the best forage for hogs in the northern 
part of the State were: Blue grass and clover, 6; pumpkins and corn, 
2; and one each of rutabagas and turnips, sorghum and cowpeas, rape 
and rye, rye for fall and spring, clover, timothy and blue grass, clover 
and wheat, rape and oats, rye and clover, clover and sorghum, clover 
and cowpeas, cowpeas and corn, oats and rye, clover and timothy, and 
oats. In the southern half of the State, the forage considered best 
aside from the clover, alfalfa, cowpeas, and rape, were: Blue grass 
and clover, 4; rye in winter, 2; and one each of the following: Cow- 
peas and clover, rye and cowpeas, oats and kale, sorghum, cowpeas 
and oats, sorghum at heading time and rape, blue grass, and wheat, 
rye and cowpeas. 


PASTURING BLUE GRASS AND TIMOTHY. 


Blue grass, in conjunction with white clover, and in some cases 
red clover, is a pasture that, as was shown by the table of the prefer- 
ences of hog raisers for pasture, is found on practically every farm in 
central and north Missouri. Its popularity rests on its hardiness, and 
the fact that it is a perennial, and once established, is hard to kill out, 
and also makes excellent pastures. Neither is there the danger of 
scouring among hogs on blue grass pasture that there is in some other 
kinds, such as young clover or alfalfa. Blue grass also comes early 
in spring and furnishes good fall and fair winter pasture. It should 
be pastured heavily enough to prevent any extra growth, because 
blue grass that has become rank and growthy gets woody, and when in 
this condition is not a satisfactory pasture for hogs. Most of our 
correspondents turn on blue grass when it is young and tender. There 
is a period of from two to three months during the summer just after 
seeding, when blue grass is in its resting stage and is too dry and 
woody to give good hog pasture, and has to be supplemented with 
some other crop, such as clover, sorghum, rape, ete., that can be sown 
in spring and be ready for pasture by July. The resting period of 
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blue grass, coming at the time of year when the hot weather makes a 
green pasture all the more necessary for success in hog raising, is one 
of the most objectionable features about blue grass as a pasture for 
hogs, and every farmer should prepare for this resting period of blue 
grass by providing some other kind of pasture. 

The value of timothy as a pasture is hardly as great as that of 
blue grass, for the reason that blue grass is suitable for pasture much 
earlier in the spring and will last much longer in the fall, and also 
contains white clover, which is seldom found in timothy. The timothy, 
however, does not get as tough as the blue grass and will spring up 
sooner after being cut, thus shortening the period of rest in mid- 


Fig. 2. THE SPIRIT THAT MAKES HOG-RAISING A SUCCESS. 


summer. Timothy, however, when it begins to joint, gets woody 
unless cut when very green, and when managed in this way is not 
long-lived. 

Feeding Spring Pigs on Blue Grass and Timothy.—The feeding 
value of the two grasses as pasture are so near the same that the 
best method of feeding on one kind will apply equally well to the 
other kind of pasture. Both timothy and blue grass are lacking 
in protein, which goes te form muscle and bone. Clover, however, 
is well supplied with this material, and when mixed with timothy 
or blue grass, makes a well-balanced pasture. Corn, which is also 
lacking in protein, does not make the best feed for hogs on a pasture 
consisting wholly of timothy or blue grass. Clover in the pasture, 
however, furnishes the necessary nutrients for growing stock. This 
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is shown by the fact that when clover or alfalfa was made the prin- 
cipal pasture 36.5 per cent. of our correspondents feed corn alone to 
spring shoats on pasture, while of those who used timothy or blue 
grass even when mixed to a greater or less extent with red or white 
clover, only 28.9 per cent. feed corn alone. When there is not 
enough clover in a pasture to furnish a large proportion of the forage, 
there is a need, especially with shoats, for a feed consisting of more 
than corn alone. The amount of clover available determines to a large 
extent the needs for these supplemental feeds. This is shown very 
clearly in an experiment, conducted at the Iowa Experiment Station, 
with the hogs running on timothy pasture and fed corn and supple- 
mental feeds, and another lot on clover pasture and fed corn alone. 
The summary of the experiment is given below: 


IOWA BULLETIN, NO. 91. 


112 days, 10 pigs per lot. 


Weight at Gain, Daily Grain Grain 
Pasture. Grain ration. beginning.| per pig. gain. per lb. daily 
gain. per pig. 

Shimotiaye-r ieee Cormac sere crcte es * 59.9 103.4 0.923 451.4 | “ales 
Mimothiyeta| | COMs2. SHOES in. 4 35). 59.8 1255 1.120 409.9 4.59 
ibieanVonre soene Compl; shorts = =... 59.8 USSr2 1.180 398.0 4.74 
MIMO thiyen. «se Corn 5, meat meal 1...) 60.1 138.5 i 2B 409.6 5.07 
Timothy. .- Corn 5, tankage 1.... 60.1 153.9 1.374 398.4 5.48 
Cloverss 5.52 Corn ttre Fi ec 59.9 133.7 1.193 416.1 | 4.97 


It will be noted that the gains made on clover pasture and corn 
were faster than those made on timothy pasture and corn and shorts, 
but not as fast as those on timothy pasture and fed corn and tankage 
or corn and meat meal. Based on this data, corn alone fed on a clover 
pasture is equal to a ratien of one-half corn, one-half shorts on timothy 
pasture, and superior to a ration two-thirds corn, one-third shorts on 
the same kind of pasture. The value of feeding some grain containing 
an excess of protein, to hogs on timothy pasture, is shown by the 
more rapid and more economical gains made by the pigs fed corn and 
shorts and corn and meat meal or tankage. The rate of gain was in- 
ereased 30 to 50 per cent. by using a meat by-product, and from 12 
to 20 per cent. by using shorts with corn. 

The above results are borne out by the practice of the farmers 
as shown by the reports of those using blue grass or timothy with 
more or less clover as a pasture for pigs after weaning time, and their 
method of feeding is shown by their answers to the question, ‘‘How 
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do you feed your spring pigs on pasture after weaning?’’ Replying 
to this question, the eighty-three who use blue grass or timothy as 
their principal pasture, answered as follows: 


No. of Percent of 


replies. | whole. 
CormPalOne ng aacictop te ee ote lve tore exe eee vous meeeaorcucke eeeter mere ne SotegersuevePoloievata athe 24 28.9 
Middlings sshorisfOns bi psiillivarcrcn-tecrnciseseenet netcisieieeckerercictene ee ty eee 28 33.7 
OUP E A] es Teter seeders oars b.allsaencelhe Monet avane Shave” wae aneenebe spodeme onaete teeter enone Roo 11 113},,3 
Tankagexors mea FM Call Hivcnesvevs eaves eee euaaiececev ener elie eet deere ener oe en ee a | 8.4 
TEST Tdvete ary ope ts gsive tothe: 0) ooatrisc spcehedane aatoliere as pemterer tates Neca Reo CM Ronee Tee ee oe 6 PsP 
I OUD to ae ils Cecne Mere he Atlutacy cer aee indoors cui icetey Ao ROR Present ru. Genial erceeattricc om ncicle 19 22.9 
RR Vesawh Gat (OL OATS ys ile: ie ett ec note Toe ae ee ee 4 4.8 
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These rephes show that when the corn is supplemented by a more 
nitrogenous feed, the preference is for some wheat by-product, 33.7 
per cent. using shorts, middlings, or shipstuffs and 7.2 per cent. bran; 
22.9 per cent. feed milk, while 13.3 per cent. feed linseed oil meal, 
and 8.4 per cent., either tankage or meat meal, and a smaller per cent. 
some mixture of oats, rye or wheat. These figures refer to the time 
just following weaning when the pig is being started to growing well 
after being weaned. As the shoat gets larger, it is common practice 
to increase the amount of corn, and in most cases to decrease the 
amount of slop or stop feeding it altogether. While in general it 
gives faster gains to feed a supplement to corn, a pig that has received 
a ration containing sufficient bone and muscle-forming food until six 
months old, will do very well until ready for market on corn alone. 
Until a pig is six months old, however, unless on a good clover, alfalfa, 
cowpea or rape pasture, in order to get best results should receive 
something besides straight corn. 

The amount of feed to be given varies with the purpose of the 
feeder, as to whether the pig is intended for market at six to seven 
months of age, or at eight to ten months, or older. This fact is true, 
however, that pigs can be made so fat before they have reached a 
weight at which it is profitable to sell them, that they will not make 
a satisfactory gain. On the other hand, too little feed, especially on 
timothy or blue grass pasture, leaves the pig somewhat stunted and 
inflicts a permanent injury. The gist of the information as to the 
amount of grain to feed, learned from our correspondents, is to keep 
the pigs in good growing condition, but not excessively fat until time 
to put on full feed for market. Many of our correspondents feed the 
pigs rather heavily from the start, and have them ready for market 
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at six to seven months of age, while others just keep them growing 
well until six or seven months old, and then full feed for a few months. 
The merits of the two systems are discussed under the paragraph on 
the amount of grain to feed on clover or alfalfa pasture. 

Feeding Fall Pigs on Blue Grass and Timothy Pasture.—As blue 
grass or timothy without clover was used as summer pasture for fall 
pigs by only eight out of one hundred thirty-one correspondents, the 
discussion of finishing hogs on blue grass is not of nearly so much 
importance as the feeding of stockers. But if a hog has received a 
eood growing ration for five or six months, the finishing can be done 
very well on corn and pasture. Of the eight men who report using 
blue grass as the sole pasture for fall pigs, five also report feeding 
corn alone, one corn and milk, one corn and shorts, and one does not 
state the kind of feed used. This small number of reports is not enough 
to establish a practice, but a trial at the Missouri Experiment Station 
will be of value in this connection to show the effect of the ration 
fed on blue grass pasture. Professor Willson found that hogs that had 
followed eattle until they had reached the weight of 193 pounds each, 
gave the following results when fed for 46 days on a blue grass pasture : 


| 

| Daily Grain per | Daily 

Ration. | gain. per lb. | grain 

gain. | eaten. 
SHTCTI@ ACORN ES one exctertyorcvsrtcsue sys lia os fexeyayers, estan, aye nw ais Sus imp eek Sir | 1.76 5.49 | 8.85 
Shelled corn 6 parts, linseed oilmeal 1 part.................. 2.00 5.10 9.09 
Shelleduconmes pantswtankace lopanterrerrerseae cece alrite orks 2.01 4.93 | 9.08 

i= 


This experiment shows a faster gain when linseed oil meal or 
tankage is fed with corn, and also a gain on smaller amount of feed; 
but the cost of gains with corn at 60 cents per bushel, linseed oil meal 
at $36 per ton, and tankage at $44 per ton is: $5.88 per 100 pounds 
gain when fed corn alone, $5.97 when fed corn and linseed oil meal, 
and $5.93 when fed corn and tankage, thus showing that except for 
more rapid gains, the addition of a supplement to corn to large hogs 
on grass will not return a profit on the investment. The value of rapid 
gains, however, is sometimes very great, due to getting them ready for 
market sooner and avoiding possible loss from disease. 


PASTURING CLOVER OR ALFALFA. 


Clover is the great hog pasture for Missouri. It furnishes an 
abundance of excellent pasture that supplies the necessary nutrients 
lacking in corn; it fertiiizes the ground while growing; and it fits 
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perfectly into a rotation where corn is the principal crop. Out of 
78 replies from the northern half of the State, as to the best forage 
crops for hogs, 39 gave clover first place, and 12 more gave clover in 
connection with some other crop, as the best forage, showing that 51 
out of 78 of our correspondents in the northern half of the State, con- 
sider that it takes clover or a mixture of clover to make the best hog 
pasture. The 81 replies from the southern half of the State, give clover 
first place in 38 instances, and clover in connection with other crops in 
five more, making clover a part of the best hog pasture in 43 out of 
81 cases. The general distribution and popularity of clover as a forage 
crop is due to its general adaptability to the conditions found in this 
State; there is no serious drawback to it as a hog pasture. It is, how- 


Fig. 3. ALFALFA FURNISHES MORE PASTURE THAN RED CLOVER. 


ever, in addition to being a biennial, more easily killed by heavy 
pasturing than is blue grass or timothy. If heavily pastured when 
small, the hogs eat off the crown and kill the plant, or too heavy 
pasturing at any season of the year may cause serious injury. If the 
clover is to be pastured heavily, the hogs should not be turned in until 
the clover is several inches high. Clover is at its best for hog pasture 
when heading and blossoming, but if the hogs are not turned in until 
the clover reaches this state it will take a very large number to keep 
the pasture from getting too ripe. After the heads are ripe the plant 
is so woody that the hogs do not relish it as pasture. When the plant 
is in this stage it should be cut or clipped and a new and succulent 
growth allowed to spring up. The clover can be pastured heavily 
enough to keep the pasture from getting woody, but when pastured 
this heavily, a short dry spell is hable to cause it to die. Alsike clover 
is better in some regions than red clover, especially in low, moist 
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ground. It will supply about as much pasture as red clover, is sown 
at the same time and furnishes pasture for about the same period. 
It is used rather extensively in the lower grounds of Northwest Mis- 
souri, where it seems to be especially well adapted. 

Alfalfa is shown by the experience of its users to be somewhat 
superior to red clover as a hog pasture, both as to quality and amount 
of feed furnished. While an acre of clover will pasture from 8 to 12 
hogs averaging 75-125 pounds per head, the same area of alfalfa will 
pasture 15 to 20 head of the same kind of shoats. Although alfalfa 
is just beginning to be recognized in this State, 10.7 per cent. of our 
correspondents say that alfalfa is the best forage crop that can be 
grown for hogs. Those who make these statements are not confined to 
any particular section, but are well distributed over the entire State. 
The value of this crop as a hog pasture has long been recognized in 
Kansas and Nebraska, where the alfalfa-growing industry is much 
older than in Missouri, and its value is now being recognized in this 
State. Alfalfa comes earlier in the spring than clover, and if kept 
from heading, will make a green succulent nitrogenous forage from 
spring until heavy freezing comes in the fall. Not only does this plant 
give a good forage during the growing season, but the hay, especially 
the last cutting, will furnish a high class roughage for hogs in winter 
and anyone who has used alfalfa hay for this purpose never fails to 
recommend it very highly. 

The same precautions should be taken when pasturing alfalfa as 
when pasturing clover; i. e., the hogs should not be turned on before 
the pasture is well started, should not be pastured while the land is 
wet, nor so heavily that the plant does not grow well, and should not 
be allowed to grow large enough to get woody. If the purpose is to 
use the alfalfa solely for pasture, the field should be divided and one 
part pastured while the other is growing. The common practice, how- 
ever, is to allow enough pasture so that about two crops or more of 
hay are harvested each year while the hogs are using it for pasture. 
By cutting the parts of the field a few days apart, one part is fur- 
nishing pasture while the other is being cut for hay. In this way 
pasture is furnished for a very large part of the year. 

Feeding Spring Pigs on Clover or Alfalfa Pasture-—The composi- 
tion of clover and alfalfa, and the character of the forage furnished 
by pasturing the two, are so nearly the same that the best methods of 
feeding for one will apply equally well for the other. As neither 
alfalfa nor clover seed can form any considerable part of the ration, 
the feeding value of the pasture rests on the forage alone. Since both 
plants furnish an abundance of protein for the growing hog, and corn 
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is the great fat-producing food, corn, alfalfa, clover and hogs are fitted 
by nature to be closely associated. 

For spring shoats on grass after weaning, the correspondents that 
use corn alone were in much higher percentage than those using corn 
alone on blue grass or timothy. This practical experience is strength- 
ened by the feeding data given under the discussion on blue grass and 
timothy, when it was’shown that corn alone on clover pasture has 
about the same value as corn and middlings or shorts on blue grass or 
timothy pasture. The number and percentage of correspondents that 
use the different kinds of supplements to corn for shoats on alfalfa 
or clover pasture, are as follows: 


Number cor- | 


respondents | Percent 
using each | of 
different kind whole. 
of feed. | 

UT BED Re Cocca ots eer dis ac Reo eis ree Ser Rea ECOL CMG rae eA NOI GiONGNe eceo torent eters (Ohad RO Ginn o G 
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IN ACSUGU BAT ta eo RRS ee Sh pe is) tenn ee er ok WZ 27.0 
(Oban Vere sake, Oe ce GO eee oe esi Ten Senin case mond USP EME CIEh Sesinne PAA Tece Sir mee errr Rr e 2 oe 
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From the remarks made by our correspondents, we learn that as 
the pigs get older, the supplements to the corn are gradually decreased 
until, in a large majority of the cases, only corn is fed to the shoats 
on this kind of pasture. The inability of a two or three months old 
pig to give the best gains on forage and corn alone is shown by the 
fact that 63.5 per cent. of our correspondents prefer to feed some kind 
of supplement to corn to pigs of this age. But as the hog gets larger, 
he is better able to consume forage and does not need such a well- 
balanced grain ration. 

Amount of Grain to Feed Pigs on Clover or Alfalfa—The amount 
of grain to be fed on clover or alfalfa pasture varies, of course, from 
no grain at all to a full feed, according to the time the hogs are in- 
tended for market. Of the 153 replies to the question as to whether 
hogs will make a satisfactory gain on pasture alone, 121 replied in the 
negative and 32 in the affirmative. Of the 32 men who got satisfactory 
gains without grain, 16 use clover alone, 2 alfalfa, 3 clover and alfalfa, 
while 6 more use clover in connection with other crops, and 2 do not 
designate the kind of pasture. Three of the 16 replies mentioning 
clover alone, state it is used only when in bloom, and the others do not 
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state the condition of the pasture. It is safe to say that the experi- 
ence has been sufficient to warrant the statement that clover in bloom, 
or alfalfa, will, under favorable circumstances, make a fairly reasona- 
ble gain on grown hogs in thin flesh without grain. It is common 
practice among our correspondents, who intend to keep the hogs in 
good growing condition only, to feed an ear or two of corn daily; 
while the ones that ‘‘push’’ the hogs from weaning time can full feed 
without the danger of too early fattening that there is on the pastures 
where grain has to be depended on to make the greater proportion 
of the gain. An excellent comparison between the different amounts 
of corn to feed to shoats on alfalfa pasture was made by the Nebraska 
Experiment Station with corn alone fed to shoats on alfalfa pasture. 

The results of an experiment lasting 63 days with 10 pigs weigh- 
ing about 75 pounds per head in each lot, are shown below: 


Daily Total Average Grain 

Ration. grain gain daily per 100 

per pig. per pig. gain. lbs. gain. 
NOUS TAU ee Piece ihn, Roce ata re eesuetetai s,s aspell otuedotede cients 1.4 02: less ee 
SIG eLeedepwerecm ce nte seuss serscrn aces sPossuenste east 6 1.3 Pais 34 386 
Wiediizimmsiee dhe geeky ouch, Meces tes smoasmetee cae nee nye ¢ 2.48 39.8 .63 398 
FCaVALCCC CT pan Meier eoriece Meee ean aan beeen 3.46 53.7 85 | 423 
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These results show that with 75-pound pigs a feed of corn is 
necessary to get satisfactory gains. With no grain, the pigs little 
more than held their weight; with 1.33 pounds, or about two ears of 
corn daily, a gain of .34 pounds daily was made; with 2.48 pounds, 
or between 3 and 4 ears of corn daily, a gain of .63 pounds daily per 
pig was made; while with 3.46 pounds, or between 5 and 6 ears of 
corn daily, a gain of .85 pounds daily was made. It will be noted, 
however, that as the amount of grain fed daily was increased, the 
grain required to make a pound of gain was also increased. Another 
trial was made at the same station,* under the same conditions, 
but with different amounts of grain. These lots, consisting of 17 
52-pound pigs, were fed 14 pound, 114 pounds, and 214 pounds of 
corn, respectively, per 100 pounds of live weight, and allowed to run 
on alfalfa pasture for 98 days, with the following results: 


Daily | Grain 

Ration. Gain. | gain. per 100 
lbs. gain. 
Fab aecornm per LOObS: weighitier sean ccis oed we ws oe aes ac 27 .28 | 124 
iPalDScornuperslOOMPSs wWwelelt nce. ier octckerete/ «ose ie clcu-eanetey ree 36 ROMs 222 
2a lbsscorm per LOO Ibs welglit. tage nie eri ee 48 | 51 332 


*From October 20 to November 10, the hogs were being changed from summer to winter quar- 
ters. During this period they made gains varying from 6 to 30 lbs. per head. 
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The similarity of the results of these two experiments indicate 
that they are rehable in showing that the smaller amounts of grain 
make cheaper gains, but that the heavier amounts of grain show faster 
gains, and are therefore getting the pigs fatter and nearer ready for 
market, because the light ration does little more than keep up a good 
growth without fattening, while the heavier ration lays on a good 
proportion of fat. . 

Time Required to Finish These Light and Heavy Fed Hogs.—The 
relative time to finish hoes that have been fed light and heavy rations, 
such as have just been discussed, is shown by a trial made at the 
Nebraska Experiment Station,; where 90 pigs, weighing 42.4 pounds 
each, were divided into three lots of 30 hogs each and pastured from 
June 23 to October 20 (119 days), on alfalfa pasture and fed dry 
shelled corn as follows: 

Lot 1—1 pound corn daily per 100 pounds live weight. 

Lot 2—2 pounds corn daily per 100 pounds lve weight. 

Lot 3—314 pounds corn daily per 100 pounds live weight. 

A summary of the first 119 days on pasture with a lmited grain 
ration is as follows: 


| | 


| Grain per | Gain per Daily | Grain per 
Wore 100 lbs. live pig. gain. 100 Ibs. 
weight. | gain. 
TP ime een tl, Night eastern’ Sneak | Lib. | 57.3 50 | 32 
Tag i er ae Me eam) SE ce eed ae | Saas | 75.1 65 | 220 
Sh rg eee Tr AEN et Apa hii, Pee ESR WN cc eS ata. ee 34 Ibs. 125.8 1.08 | 330 


The results are so nearly a repetition for the two other trials 
given on this subject, that comment is unnecessary except to note the 
comparative cheapness of gain of the light fed lot and the com- 
paratively rapid gains of the heaviest fed lot. 

After the first 119 days on pasture with the above limited grain 
rations, they were full fed in a dry lot on a ration of 14 corn, 4 rye, 
soaked, and alfalfa hay until ready for market, each lot being dis- 
posed of as soon as finished. The finishing period beginning Novem- 
ber 10th, and lasting until each lot of hogs was finished, gave the 
following results: 


Weight Weight Gain | Grain per Days 
Lot. | at at per | Daily | 100 lbs. to 
| beginning. end. pig. | gain. | gain. finish. 
Tt aati icity ee AS Ara, er wag | 108 233 125 | 1Ge | 467 93: 
Te HAE OR IO TE OOO 130 236 106 1.26 | 509 84 
Ei ta ltae Me af On eT Ry 205 298 | 23 | .80 787 29) 
| 


* Nebraska Bul. 99. 
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These figures show how nearly finished was the lot heavy fed on 
pasture in comparison with the light fed ones; also, the influence of 
the condition of the hogs upon the rapidity and economy of gain, and 
how the cost of gain increases as the end of the finishing period is 
approached, and how the high condition influences the cost of gain. 
The hogs of each lot were equal in every way except that one lot was 
fatter than the other at the beginning of this period of the experiment. 
The thin hogs made the more rapid and economical gain, but, of course, 
it required a much longer time to become far enough advanced for 
market. 

Lot 3, which was almost finished when put on the last period, re- 
quired 787 pounds of grain per 100 pounds of gain, but required only 
29 days to finish. Lot 1, which was rather thin, but of the same age, 
made a gain of 125 pounds per pig, and required 467 pounds of grain 
for every one hundred pounds of gain made, and required 93 days to 
reach a condition similar to lot 3 after 29 days of feeding. 

Combining both periods of the experiment into one period, ex- 
tending from June 23rd until the hogs were finished, the results are 
as follows: 


Grain to 
Days Weight Weight Gain Daily Grain | Pigs fatten a 
Lot. on at be- at per gain. | per 100 | per pig from 
trial. ginning. end. pig. ‘Ibs. gain.) lot. weaning. 
| time. 
latichtetedya er 230 | 42 233 191 SB | 377 | 30 | 12.86 bu. 
2 Medium fed..... 221 42 236 194 .87 391 | 30 | 13.54 bu. 


3 Heavy fed...... 165 42 228 EX} || aL gal} | 395 30 | 12.80 bu. 


Note that when the pigs were fed 1 pound of corn per 100 pounds 
weight for 119 days, and then full fed, it required 230 days to get 
ready for market; whereas, the pigs of the lot fed 2 pounds of corn 
daily per 100 pounds live weight for 119 days, and then full fed, 
required 221 days; and the pigs which were fed 314 pounds of corn 
daily per 100 pounds live weight for 119 days and then full fed, were 
ready for market in a total of 165 days, or 5144 months from the time 
they weighed 42 pounds. This is finishing the pig at seven months old, 
weighing about 225 pounds. 

It will be noted that the finished weight of the hogs of these three 
lots varied only 7 pounds. The average gains made daily were .83, 
.87 and 1.13, respectively. 

The grain required per pound of gain was 377 pounds for the 
light fed lot, 391 pounds for the medium fed lot, and 395 pounds for 
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the heavy fed lot. This means that 12.86 bushels of corn was re- 
quired to fatten a pig under the system of light feeding for the first 
four months after weaning, 13.54 bushels for the medium feeding 
system, and 12.80 bushels for the system of rather heavy feeding from 
weaning time. Under the three systems of feeding, then, we find that 
very light feeding on pasture and then heavy feeding at fattening time 
gives somewhat cheaper gains, pound for pound, than a heavy feed 
from weaning time, but that it takes two months longer to get the 
former ready for market. The time to have the hogs ready for market 


would depend on market conditions, prevalence of disease, ete. More- 


Fig. 4. BLUEGRASS COMES EARLY AND STAYS LATE. 


over, the difference is so small that of an expensive season for finish- 
ing hogs, such as the cold months of winter or the hot months of 
summer, can profitably be avoided by forcing the hogs from the start. 

Some conclusions drawn from the results of feeding hogs on 
alfalfa at the Nebraska Experiment Station,* are as follows: 

‘“A light ration is not the most economical for growing pigs, unless 
under peculiar circumstances, when alfalfa is abundant, grain very 
high in price, and market conditions warrant holding the hogs. It 
seems probable that two or more pounds of corn daily, per hundred- 
weight of hogs, is more profitable than a lighter ration. 


* Neb. Bul. 99. 
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‘““Mature hogs thin in flesh may be expected to gain about %, 
pound per head daily on alfalfa without grain. 

“The cost of gain is not a reliable criterion of profit. A cheap 
gain may be so slow as to be unprofitable. Time, labor and investment 
should be considered when reckoning profits. A full grain ration, 
though making the gain more costly, usually gives greater profits, 
because of the larger amount of business transacted in a given time 
with a given number of hogs.”’ 

Fimshing Fall Pigs on Clover and Alfalfa Pasture—Corn is the 
farmer’s mainstay for fitting hogs for the market. While many of 
our correspondents have their fall pigs ready for market before pastur- 
ing time comes in the spring, a majority keep them late enough to 
require pasture for them for at least a short time in the early summer. 
As about 90 per cent. of the summer pastures for fall pigs, as shown 
in the rephes of our correspondents, are either clover or alfalfa, or 
contain clover of some form, the feeding of fall pigs on grass is almost 
identical with feeding on clover or alfalfa pasture. Of 145 replies 
as to what grain was fed on grass to fall pigs in summer, 101 gave corn 
alone, and 43 gave corn in connection with some other feed; 11 fed 
corn and shipstuff or shorts; 5 corn and bran; 4 corn and milk; 2 corn 
and tankage;.2 corn and meat meal; 2 corn and linseed oil meal; 2 
corn and wheat, and the other 15 fed corn with some combination of 
the above-mentioned feeds, while one reply was ‘‘ground wheat or 
99 


rye.’’ The number that use the different feeds are as follows: 


OrFrPwrhrnnw on 


It will be noted that when a supplement is fed with corn, the 
most popular feeds are middlings, bran and oilmeal—the latter usually 
in a mixture with some other feed. When on a clover or alfalfa pas- 
ture corn usually needs no supplement if pasture is good unless very 
rapid gains are desired and corn is very high and the supplements can 
be easily secured. 


A—11 
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The effect of feeding a supplement to corn on alfalfa pasture is 
shown by results given by Nebraska Experiment Station,* where three 
lots of 10 145-lb. fall pigs were finished on alfalfa pasture, beginning 
May 14 and fed for 56 days on corn alone or different proportions of 
tankage and corn. 


Weight | Gain Daily Grain 
Ration with pasture. at per | gain. per 100 
end. pig. | Ibs. gain. 
Soaked (cornea e= seater h ee a eee 216 | 71 1.26 | 416 
Soakedicorm 95°97 tankaseroconerar scien aes 229 85 | oil 371 
Soakedicorm= 902, cankazenl Opener reenter 230 86 IU, 538} | 366 


These results, as was expected, show a more rapid gain where 
a supplement like tankage was fed with corn, than with corn alone, 
thus making the hogs come to a good marketable weight at a somewhat 
earlier age. It will be noted, however, that corn alone and alfalfa 
pasture made a gain of 114 pounds per day for a period of 56 days. 
The corn and tankage made a gain of a little more than 1144 pounds 
per day. The grain required to make 100 pounds of gain was much 
less when tankage was fed with corn than when corn alone was used, 
the amounts being 366 pounds for one-tenth tankage ration per 100 
pounds gain, 371 pounds for one-twentieth tankage ration, and 416 
pounds for corn alone. At the price of corn at 60 cents a bushel, and 
tankage at $44 per ton, the cost per 100 pounds gain, not counting 
pasture, was $4.45 for corn alone, $4.18 for nineteen-twentieth corn, 
and one-twentieth tankage, and $4.33 for nine-tenth corn and one- 
tenth tankage, thus showing a slight saving by feeding a small amount 
of tankage with corn. This experiment shows that if the extra work of 
providing and feeding tankage is not too great, it may pay, especially 
when pastures are not very strong and corn is high-priced, to feed 
some kind of supplement with corn to hogs on clover or alfalfa pasture. 
As a general proposition, however, the margin in favor of a supplement 
to corn on clover or alfalfa is not enough to justify the extra labor 
of securing and feeding it. 


COWPEAS AS HOG PASTURE. 


Every farmer is beginning to realize that a ration of corn alone 
is not the most profitable one upon which to fatten hogs, and it is a 
recognized fact that home-grown protein is the cheapest form with 
which to balance a ration of corn. The legumes, such as clover and 


*Nebraska Bulletin 94. 
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alfalfa, furnish the nitrogenous pasture, but a home grown grain to feed 
with corn is not supplied by either of these two crops. There is, how- 
ever, another legume that grows quickly, builds up the land and fur- 
nishes a form of protein that is available at the time of year when it 
is most needed for finishing hogs. This plant is the cowpea. It re- 
quires from 70 to 100 days to mature, and if planted May 15 to June 
1, will be ready to pasture by the middle of August or sooner, when 
the first pods are beginning to ripen. The value of this plant as a 
forage crop for hogs is just beginning to be recognized by the farmers 
of this State. It has been grown in the southern part of the State for 
several years, and, to some extent, in the northern half, but its great 
value as a hog-fattener is not yet realized except in the extreme south- 
ern portions of the State where they are generally grown. An acre 
of well-grown cowpeas turned on when the pods are ripening, will, as 
was learned from the farmers using the forage, pasture 15 to 25 
100-pound hogs for from one to two months in the fall. Cowpeas are 
also valuable for sowing in the corn at the last cultivation and then 
turning hogs in when the corn is past ‘‘roasting ear.’’ 

The cowpea is a southern plant and will not stand too early plant- 
ing. It should be sown either broadeast or drilled when the ground 
is warm, from the last part of May to July 10th in Central Missouri, 
and varying as the latitude changes. If to be grown with corn, sow 
at the last plowing of corn. The amount of seed required per acre 
when sown alone is from three-fourths to one-half bushel per acre. In 
the corn, one-third to one-half bushel is the usual amount. For hog 
pasture it is recommended that they be grown in rows and cultivated 
in order to form more seed for the hogs. 

The value of cowpea pasture for hogs being fed corn is shown 
by a trial at the Alabama Experiment Station,* where a full feed of 
corn was given for 42 days to 50 pound hogs running on cowpea pasture 
when the pods were ripening. One lot of three pigs was fed corn 
alone in a dry lot, while the other, containing an equal number of pigs, 
was in the cowpea forage, the results being as follows: 


Daily Grain per 
| Gain. 100 Ibs. 
gain. 

(CROs nra PEN Loy AVE Sarno Laie Cr ouhock crc RSMEE NS cue eA ch eC em ec, ce SOC A Sus .36 586 
COTM OUECOMMD CASS mate cuy ce eet ests ecu oe oie SRA, Sean Ores Rane eis Bee .97 307 


* Alabama Bulletin 93. 
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It will be noted that the gains on these 50-pound shoats were 
doubled when hogs were run on a cowpea pasture. The corn required 
to make 100 pounds of gain was very little over one-half as mueh when 
fed with cowpea pasture as when fed alone. 

Its value is recognized by some farmers in this State, and their 
experience is indicated by the following statements: 

One man in Southeast Missouri says, ‘‘I always sow a crop of 
cowpeas and turn the hogs in when the pods are beginning to ripen. 
Last year five acres of cowpeas fattened 23 head of spring pigs and 
there was enough feed left for the sows and pigs for a time after the 
fat hogs were gone. These fattening hogs received no grain except 
the cowpeas, and made a gain of two pounds daily. I also drill ecow- 
peas in corn at the last cultivation and hog them down after the corn 
is gathered.’’ 

Another man from the same community says, ‘‘I use clover pasture 
in Summer and cowpea pasture in the fall. I turn the hogs in when 
the pods are ripening, and feed corn and sometimes milk with the cow- 
peas. I lke the cowpeas as pasture better than clover.’’ 

The value of sowing cowpeas in corn is best shown by the ex- 
perience of some of the good hog raisers of this State. One gentle- 
man in Northwest Missouri, who keeps his fall pigs until green corn 
comes next fall before fattening, says: ‘‘Several times I have mixed 
an early variety of corn with Whippoorwill cowpeas, equal parts in 
the planter box and planted with an old-fashioned hand drop corn 
planter. Drop at every step of the horses, or closer, thus putting one 
to three grains of corn and two to five peas in each hill. Turn the 
hogs into this about September 1. I have made 90 pounds gain per 
hog in four weeks and have fattened 10 to 15 hogs per acre. I think 
I have made over 1,000 pounds gain to the acre.”’ 

A man in Central Missouri says: ‘‘The first corn I put out is 
ninety day corn, and the next is Reid’s Yellow Dent. When I finish 
plowing the corn which I want to hog down, I drill cowpeas between 
the rows with a one-horse corn drill. The cowpeas are ready to graze 
as soon as early corn is mature. When the hogs have the corn and 
cowpeas cleaned up well, I disk the ground well and sow rye for a 
winter pasture.”’ 

A man in West-Central Missouri says: ‘‘Cowpeas sown broadeast 
in corn and plowed in with eagle-claw cultivators when ‘laying-by’ 
the corn, has been the most profitable experiment I have ever tried. 
A buneh of 60 to 70 shoats allowed to ‘help themselves’ to five or 
six acres and fed a small amount of cooked oats daily will make re- 
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markable gains, and when the corn and peas are gone, can be profit- 
ably finished on corn alone.”’ 

One other method of sowing cowpeas in corn that has proven 
very successful, is to drill from two to three rows of the peas between 
corn rows with a one-horse grain drill at the last cultivation of the 
eorn. This would be pastured down in the same manner as indicated 
in the quotations used above. In hogging down corn, however, too 
large an area should not be pastured at the same time, else the hogs 
will wander too much and waste more grain than if confined to the 
amount of ground they can clear in about a month. Pigs running with 
large hogs also eat scattered grain and thus prevent waste. 


RAPE FOR HOGS. 


On the best regulated farm there are times during the spring, 
summer or fall when the regular pasture is short, or when it has 
been injured until it will not make sufficient pasture for the hogs. 
On such oceasions, a quick-growing plant that will furnish a large 


Fig. 5. RAPE MAKES A GOOD HOG PASTURE. 


amount of forage per acre is exceedingly useful. The rape plant has 
been found to fit in exceedingly well on such occasions. In reply to 
the question as to the best forage crop for hogs, four correspondents 
in the northern and eight correspondents in the southern part of the 
State said “‘rape;’’ one said ‘‘rape and oats;’’ and another ‘‘cane at 
heading time and rape.’’ After many years experience with rape, 
Professor Carlyle, at the Wisconsin Experiment Station, drew the fol- 
lowing conclusions: 


9? 
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‘*With pigs from four to ten months old, representing the various 
breeds of swine, an acre of rape, when properly grown, has a feeding 
value, when combined with a ration of corn and shorts, equivalent to 
2,436 pounds of the mixture of these grain feeds. 

‘‘Rape is a better green forage for growing pigs than good clover 
pasture, the pigs fed upon rape having made on the average 100 pounds 
of gain on 33.5 pounds less grain than: was required by the pigs fed 
on clover pasture. 

‘*Rape should be sown for this purpose in drills thirty inches 
apart to facilitate cultivation of the ground after each crop of forage 
is eaten off. 

‘‘Hogs should not be turned in until the crop is twelve to four- 
teen inches high, and should be prevented from rooting while pas- 
turing rape. 

‘‘Rape alone is not a satisfactory feed. Hogs will just about 
maintain their weight on it.”’ 

The value of rape, compared with clover, can be seen by the fol- 
lowing results of the Wisconsin Experiment Station :+ 


1898. 1899. 
| Rape. Clover. | Rape. | Clover. 
NOSIS Hae eI uae ee ce tate) ea ne eae 19 19 21 21 
miGialewelsiutienccs sucess oi cateiko ketone, suatecee sadcioyers.s | 111 110 101.9 101.8 
Graim per 100 lbs. gainsas20s-0 5. 5. ssbe eee | 391 439 332 346 
DailyerainbpeL spi Seren acer Acie estab ete .87 .78 i 1.22 


It will be noted that not only was there a saving of grain, but 
that the gains were more rapid when rape pasture was used in- 
stead of clover. These results have been duplicated at various ex- 
periment stations, among them Missouri and Kansas; the latter re- 
porting the following with rape compared with alfalfa, pastured ninety- 
eight days, with ten 52-pound pigs :* 


| Gain | Average | Grain per 
Pasture. per | daily 100 Ibs. 
pig. gain. gain. 
RD Cee reales Aiedone Beacel eacherseec aleceue, shetepscaingse ek cheue ener fen nuavarenohatoueuee & | 107.6 1.09 301 
JSINEDTTE I Baler Oe SOR gene ERS RB TE tener ce DEM ERI BR NR ie LO78. 1.10 300 
} 


It is seen that pigs on rape pasture made almost exactly the same 
gains as those on alfalfa pasture, with the same amount of grain re- 
quired to make a pound of gain. 


Wis. Ex. Sta. Annual Report, 1898 and 1899. 
*Kansas Press Bulletin 122. 
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Since experience shows that for a short period rape makes a 
splendid hog pasture, there is no reason for a lack of forage when 
clover is winter killed, or land is pastured too heavily, because rape 
can be sown very early or very late, thus making pastures at any 
time of the spring, summer or fall. 

Rape is a plant of the cabbage family, closely resembling it in 
manner of growth and character of forage. It is a rather cool weather 
plant, and can be sown very early in spring, as soon as there is no 
danger of a severe frost. It will endure a pretty severe frost in the 
fall before it is injured; in fact, it may often be used for pasture after 
it has been partly frozen, provided stock is kept off when it is frozen. 

It is a gross feeder, and does best on very fertile or heavily ma- 
nured soil, but does fairly well where corn and wheat thrive. It is a 
very rapid grower, and if sown alone on good land, will be sixteen 
to eighteen inches high in six to eight weeks. When sowing rape alone, 
it is best to have a well-prepared seed bed, well pulverized, and sown 
in drills two and one-half feet apart and cultivate until eight inches 
high. It may also be sown broadeast, and either harrowed or disked 
into the ground. When sown in drills, about two or three pounds of 
seed per acre is sufficient, but if sown broadeast, three to five pounds, 
and sometimes more are needed. 

At the Missouri Experiment Station, a mixture of rape and oats 
has given one of the most productive pastures ever used. It can be 
sown either at the same ime as the oats or can be sown and harrowed 
in after the oats are up. Rape may also be sown in rye and give excel- 
lent pasture. The Dwarf Essex variety has been giving the best re- 
sults in this State. 

When pasturing rape, the hogs should not be turned on until 
the plants are twelve to fourteen inches or, better still, sixteen to 
eighteen inches high. When pastured before this time, the hogs pull up 
the young plants and kill them, thus destroying the pasture. Rape 
should not be pastured so closely that nothing except the bare stalk 
remains. A few leaves or parts of leaves should be left to start new 
erowth. If planted in drills and cultivated after each period of 
pasturing, three crops may be obtained from each set of plants yearly. 

Rape can be sown so as to furnish a forage at any time of the 
erowing season, and if necessary can be used as the principal pas- 
ture for hogs. It must not, however, be pastured too closely and 
must be given opportunity to get well started after being pastured. 
The amount of land sown to rape need not be large, because it is 
worthless except for pasture or soiling, and one acre will pasture 
fifteen to twenty hogs for a period of two or three months. 
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OATS AS A HOG PASTURE. 


Another plant that can be sown for a time of pasture shortage 
is oats. Six of our correspondents mention it as a pasture for spring 
pigs and seven as a summer pasture for fall pigs, while four men- 
tion it in connection with rye, cane, kale or cowpeas, as the best 
forage to grow for hogs. Early sown, cats will do to pasture early 
in the spring, when the hogs have to be taken from the rye or wheat. 
It may also be sown with rape and make more forage than with oats 
alone, but there is the danger of the oats getting too woody and 
being trampled down. Oats can be pastured lightly from the time 
they are three or four inches high, and continued until heads are 
forming, when the hogs should be removed until the grain is in the 
milk, when, if desirable, they can again be turned in and allowed to 
harvest the grain crop. Oats are especially good for sows and pigs, 
and for furnishing early pasture. The composition of the oat plant 
is such that it does not furnish the proper nutrients to balance a ration 
of corn alone for growing hogs; hence on oat pasture the hogs should 
have a limited amount cf nitrogenous supplement, such as shipstuff, 
linseed oilmeal, or a small amount of tankage or meat meal. 


SORGHUM OR CANE. 


Sorghum deserves a good place in the list of useful short-lved 
forage crops for hogs for hot weather and drouths. It is especially 
useful on account of the large number of hogs it will pasture, furnish- 
ing enough forage for twenty to thirty hogs per acre. It is not as 
palatable and nutritious as the other forage crops mentioned, but is 
used by many as a dry weather crop. One man says that sorghum, 
“when heading, furnishes the best forage he has used. It can be sown in 
May and be ready for pasture in July. It will last during July, 
August and September, and often later, and is especially useful dur- 
ing the dry months. The composition of sorghum is also such that it 
requires a supplement to the corn fed to obtain the best results. 


PUMPKINS. 


Pumpkins are especially relished by swine, and have been fed 
with very satisfactory results. While not distinctly a forage crop, 
they are so useful in starting pigs on a ration of corn in fall or for 
feeding sows and pigs that they deserve a place among green crops 
for hogs. Pumpkin seeds are very rich in protein, and also act as a 
vermifuge, clearing animals of worms and putting the digestive organs 
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in excellent condition. There is nothing better for putting the animal 
in good ‘‘tone’’ than pumpkins, but care should be taken that too 
many seeds are not eaten and the system thereby deranged. 

The practice of planting pumpkins in corn or in stumpy ground 
makes them a very cheap crop to grow. One man in central Missouri 
plants as high as five acres of pumpkins to feed to his hogs. Pumpkins 
of inferior quality should be fed first, thus leaving the soundest for 
storing for later use. Experiments at many state experiment stations 
have proven that it is better to feed pumpkins raw than cooked. The 
character of the pumpkin makes it better to feed with grain than 
with a more bulky ration, as is shown by a trial at the New Hampshire 
Experiment Station, where two lots of shoats were fed on raw pump- 
kins, one lot receiving in addition milk, and the other milk and corn 
meal. The first lot made a daily gain per pig of 1.12 pounds, while the 
latter made a gain of 2.26 pounds. The use of this crop should be- 
come more general, especially for starting hogs on a heavy feeding 
period. 


SOYBEANS. 


A crop that should be given more attention by the farmers is 
soybeans. This plant is of the cowpea family, and differs from it 
in only a few particulars. It has not, however, become so widely 
used in this State as cowpeas, probably because it has to be inoculated 
before it will enrich the soil or grow to the best advantage. At the 
Missouri Experiment Station, soybeans have given good results, and 
the indications are that they can be grown in all localities of this 
State. They furnish more seed than cowpeas, but not so much forage, 
so for hogging down they are somewhat superior to cowpeas on ac- 
count of the greater amount of seed produced. The general directions 
for seeding, pasturing, ete., are the same as for cowpeas. This forage 
has been found very profitable in southern Illinois, Indiana and Kansas, 
where it is being grown extensively as a hog feed. Numerous trials 
at different places in these states have proven that soybeans are one of 
the best forages that they can grow. There should be more attention 
paid to this plant in Missouri. 


ARTICHOKES. 


While artichokes are not generally grown in this State, a few 
men are using the crop for fall pasture. Artichokes should be planted 
near the hog lot and be harvested by turning the hogs in and allowing 
them to eat the tubers out of the ground. If a crop of the same kind 
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is desired on the same ground the next year, the hogs should be re- 
moved before the tubers are all eaten, thus leaving the land seeded. 
Next year this land will be cultivated and another crop raised without 
reseeding. Artichokes may be planted in rows twenty-one to twenty- 
four inches apart, and eighteen inches apart in the row, and cutivated. 
One acre will pasture fifteen to twenty-five hogs from October until the 
ground is frozen. The artichoke is superior to common beets or 
turnips. Results from the Oregon Experiment Station show that, com- 
pared with grain alone, ihe artichokes effected a saving of nearly two 
pounds of grain per pound of gain on the hogs. The hogs fed on 
artichokes are also healthier than when not receiving any green feed. 


WINTER AND EARLY SPRING PASTURE. 


There is probably no greater loss to the hog raisers of the State 
than the lack of a suitable pasture for hogs in winter. Of course, there 
are times during the winter when it is entirely impossible for hogs to 
vet anything green to eat, but during a large part of the winter the 
weather is such that it is possible for them to graze upon some kind 
of pasture. One man in northeast Missouri says: ‘‘I have made a 
specialty of growing crops for winter and early spring pasture, and 
have had good results. Hogs having access to the winter pastures 
have made double the amount of gain over the ones without pasture, 
and on one-half the amount of corn eaten.’’ Pasture in winter and 
early spring serves not only the purpose of furnishing a green feed, but 
also induces the hogs to take exercise, which they would not otherwise 
do, both of which will tend to keep the shoats in a healthy, vigorous 
condition. With some kind of green forage to pick at, pigs will take 
sufficient exercise that practically all danger of thumps will be re- 
moved. As is well known, two of the worst things that the hog raiser 
has to guard against in winter are thumps and constipation, both due, 
to a large extent, to a lack of exercise and some laxative food, and 
which can be remedied by a green pasture during as many of the 
winter months as possible. Of course, it is impossible to furnish the 
best of pasture for three months, from December 15 to Mareh 15, but 
even during three months a field of rye, wheat or bluegrass makes an 
excellent place for hogs to forage. 

For early winter pasture, the succulent forage may do well until 
freezing weather. Clover, alfalfa, ete., if of good growth, may last 
that long. Rape will make good pasture sometimes as late as 
Christmas. Cowpeas can be pastured late in the fall, and give a large 
amount of forage; but from freezing time until grass comes in spring, 
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any green forage for hogs requires a special crop. Rye, wheat and 
bluegrass are about the only plants that are of much value for the 
winter months. If the bluegrass has a good growth in the fall it 
makes excellent pasture in winter and early spring. If pastured close 
in the fall, however, this grass furnishes lttle pasture during the 
winter. Wheat is in general use as a winter crop for pigs, and can 
be sown at the right time to make a good crop of grain the next sum- 
mer, and at the same time furnish good pasture in either winter or 
early spring. Rye is in more general use as a winter forage for hogs 
than any other single crop, as is shown by the fact that fifty-six out 


Fig. 6. A GREEN PASTURE MAKES CHEAP PORK. 


of 156 rephes as to what winter pasture was provided for hogs, gave 
rye; thirty-seven said no pasture was furnished, twenty-nine gave 
wheat, and thirty-one gave bluegrass. Rye for winter pasture can be 
sown any time from August to October, and give good returns. Many 
correspondents mention sowing rye in corn in August and using it as 
pasture after the corn is gathered, while others report sowing it as 
late as to give time to put it in after corn has been hogged down. 
Rye will make an early start in spring and furnish green feed until 
clover, ete., will do to pasture, or until some early spring sown crop, 
such as oats or rape, are ready for use. 
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One of the worst features about using rye as pasture is that it 
is so hard to prevent from mixing with wheat and injuring the latter. 
It should be sown in a piace that is to be plowed up in the spring and 
planted to corn, so as to kill any rye that may have escaped the hogs. 
Clover can be sown in rye, and the entire crop pastured. Artichokes 
also make a good winter pasture when the ground is not frozen. They 
should be planted and cultivated the same as directed in a previous 


discussion of this plant. 


HOW TO GET A PASTURE WHEN CLOVER FAILS. 


The farmer is always in danger of his plans being frustrated by 
some bad weather killing the crop intended for summer pasture. As 
clover is the principal hog pasture of this State, the question is, ‘‘ What 
shall I do when clover is killed?’’ A great number of men put the 
land in corn and either sell the hogs or let them have whatever is 
handy or convenient. There is no need for this, however, as for pas- 
ture in May, oats or rape, or a mixture of the two, can be sown as 
soon as frost is out of the ground. This will make as good pasture as 
clover, and will provide forage for about twice the number of hogs 
per acre. This pasture will last until another of the same kind can be 
sown about three or four weeks later. By alternating between these 
two lots, and not pasturing the rape so close that the stems are bare, 
new growth will keep coming until spring sown clover is ready to 
pasture, or, if this fails, a small patch of sorghum will be of use until 
a field of cowpeas planted May 15th to 30th, is ready to pasture in 
August. After the cowpea field is cleared, later sown cowpeas or a 
pateh of late sown rape will furnish forage for late fall, or rye and 
erimson clover sown in corn will make good late fall pasture. But 
with oats and rape sown six to eight weeks before use for early summer, 
rape sown six to eight weeks before use for summer and late fall, 
and cowpeas planted two and one-half to three months before using 
for late summer and fall pasture, no man need fear to raise a crop of 
hogs on account of his clover dying. It is entirely possible and 
practical to furnish the best of hog pasture without having either blue- 
grass or clover, and on less land, but at a slightly greater cost in 
money and time, by using small fields of quick growing crops, such 
as oats, rape, cowpeas, cane or artichokes. A list of pastures that can 
be made available for the different months of the year, and the time 
for planting, follows: 
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PASTURE FOR HOGS. 
. l 
| No. of 
Month. Crop. | Time of sowing. hogs 
| per acre. 
| | 
BIMECETASS peace tack cher te | POT Cann ROTO ORCA AAT 6-8 
/ NTH) Seo da es OrOInOre VOR snide so tsebe ome de tose s hoes | August and September.......| 8-12 
\AVIAYSEHF sus peace RRS Oe canieeniein ie ea | September and October....... | 6-10 
| ( Bluegrass and white clover...... eee satel eens nner ee 6-10 
CloViererra erie fe ee ae IPTEVIOUS ESD EIN Sere ee erle 8-12 
NEA So ages Oatsvandgrapeasy merece cee ADE COMl ORR eee ne at 15-20 
Al falia ee ee ees ENOL lessithanwlnyeanoldesyseee 15-20 
Dimo thya pea sen ac kasi Ce (EETeviOUS year ae. iee venus eine 8-12 
| ($ClOV ETE eres nats tals eos oer ar ae IMPreVAIOUSHY Cale see oie ra ens 8-12 
mane SAU Ta Petes Popehcn ah pstcivn coevonaistes, Waseca? | Not less than’ 1 year.......... 15-20 
Tigh ae eee Rapeandrodtsemeree ace ae RADE Ol 5 stOLsOnaee eee meme 20-25 
l ISM EERE Eel Tao GON. oo woalloooeonancoobodcEessouslosococc 8-10 
(Clover‘and timothy; ..c...0-..0s6 Old or spring sown........... | 8-12 
ini PA Ea fain Se nsec reas Ree tals ois coneasy Sa Iv Car iOld ecg. wu eee | 15-20 
Oy ge ree |PRaDG es se cy netnetrn as crises oa valld: tO. Je es, & 2) ashen 12-15 
MWOLSMIUIIE eeseeeey eee cike sealer ene AN ose! WE MEny Ie. .coaodaone 20-25 
(PAUL af a rece Sek ces eee ate abo ie tae 1 Syahe Olel WIP OVW soo oacooenn 12-15 
Ovraisie o eeooe Oe GLOVER meee toe isa ho eee eine Spring SOWIDS fw er oe eo: 8-12 
Rea fers ct eral ay tes er ap SMe cutie 28 April 1-10, grazed down once. . 12-15 
(Sonali as cote hs a osc pS JunewMe ton eee eee re 20-25 
(PAltalta as aerate ccas setewctte omens. IPTE VIOUS sy CAleewace isi ereret erate 15-20 
RADC oy Ae eee ee rene July or April 15-30 grazed down 
OUGCE! fA. esencichecne oie hare he eee 20-25 
September........ Biluesrasssardawhiterclover merce laececeienen mene reeaae 6-8 
COWDEASE eS ns Rey ee sae AD baKS Ut prea pian at ee ea aera. 12-20 
PUTT pKAMS Panes See ye eee ees Alone or in corn June or July 1. fed 
SORA TOT oa 6 slats oa clams o Ome co UU yeele eee oy way n or Porson ht ee 20-25 
Bluegrassrandawhitercloverss see eee eee oer 5-7 
imothyeancducl Oweleaer seer SPRING Ey Peer. ee eee Pee 8-10 
Mctobert. sas. - NGG.) bie) 9 tee Rn oe eee 1 year ODL one oe ae Al 12-15 
COWDEASIAS «teers aoa os eee diTihy WN COM we ooonococ eee ows 12-15 
ERV.C has wayereesy cn ee cpsuee Create in eas August and September.......} 8-10 
AATEC Bats cas iene cela Gia aeciciors Oma eae Septembereer ater vsac eens 6-8 
BSIUCETASS Heep SA Spee ors rere [Pe eRe eee hea ao ee ene a ae 6-8 
Rye and crimson clover......... August and September....... 8-10 
November........ TRAD Cyt er sie aan ee ei July and August or 2nd growth! 12-15 
CONGR seit rio ct ance eae SDE a pe eres ene re aene 10 
J NEN NE dae pala CPSC el Rc ATTA ae EaGl | SeaicR me ROMER Comic CRT RC OS IOS 10-12 
1 Sey ahh GORE OID ON Cine CoC orn August and September.......|........ 
December. .......- WING abies Sater aceon v onc reat are September and October.......|........ 
IBIUCETASS Metre ears eee ee aoe ecko | eee eRe en ee goa aA, A ooo 
RVG eR er oe I oes tee August and*September....... crater 
Jan. and Feb...... NIMIOTEE es onary cases ree CHER COIS GU eee September and October.......}.-...--. 
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PASTURE FOR HOGS—Continued. 
No. of 
Month. Crop. Time of sowing. hogs 
| per acre. 
f LS (chee peta CeO GIs oro cis. coed oO | ANSUSt andiseptember----. see | cee 
Marchit. Ss cor cures SHWETA ea crt nee are ie oie -| September and October.......|........ 
| BIMECETASS Act cast ome sicle Rowe cle Mido Sion Hao oaobonaob es culloocog coc 


Note—These dates are given for central Missouri and will be too early by a few days for north 
Missouri and too late by a few days for South Missouri. 


With such short growing crops available for making hog pasture 
on short notice, a rotation ean be followed with an assurance that 
weather will not entirely upset all plans and unbalance the rotation. 


DAIRY SUGGESTIONS FROM EUROPEAN CONDITIONS AS SEEN 
IN THE BRITISH ISLES, HOLLAND AND DENMARK.* 


(By Wilber J. Fraser, Chief in Dairy Husbandry, and Royden E. Brand, Assistant in 
Dairy Husbandry, University of Illinois. Reprinted from Bulletin No. 140, 
University of Illinois Agricultural Experiment Station.) 


A study of the dairy conditions of Illinois shows conclusively that 
the dairymen are not getting the profits they should from the money 
and labor invested in the business of producing milk. Since there are 
dairy sections in Europe where they are feeding American grown grain 
to their cows and producing dairy products which are sold on European 
markets in competition with ours, it is important for the American dairy- 
men to know what is wrong with our methods, and the details of the 
system that permits profitable dairying on land worth from five to ten 
times as much as that in the Central West. 

This bulletin is the result of a summer spent in making a detailed 
study of the methods employed in the production of milk on the farms 
of the intensive dairy countries of Great Britain, Holland and Den- 
mark. The main purpose in the study was to look for points in which 
European dairymen excel. This was a second visit for the Chief in 
Dairy Husbandry, who eight years before noted the important features 
at that time, and the observations of the first visit, coupled with the 
more mature and deliberate opinions of the second, are herewith com- 
piled. While many of the foreign conditions are, of course, vastly 
different from ours, and we cannot copy all of their methods directly, 
the underlying principles of dairying are the same the world over, and 
the high points of their success are uniformly good cows, economical 
feeding and care, and sanitary methods, resulting in dairy products of 
high quality. The observance or nonobservance of these points make 
the difference between success and failure, and are of vital importance 
to all American dairymen. 


*The cuts for this bulletin were made from photos taken by the authors. 
(175) 
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DAIRYING IN THE BRITISH ISLES, ENGLAND. 


In England the greater part of the land is owned by noblemen, who 
eare quite as much for beauty as for profit, in consequence of which 
great attention is paid to the artistic appearance of the farms, and much 
pride is taken in keeping every- 
thing neat and orderly. No fence 
corners or hedge rows are left to 
erow up with weeds, nor ma- 
chinery allowed to stand in the 
fields. England certainly possesses 
a charm that is all her own. The 
larger portion of the country is in 


grass, and neatly trimmed hedges 
divide the beautiful, undulating 
pastures and meadows into small fields, where numerous clumps of 


Rural England. 


trees are allowed to grow. Covering the whole country is a network of 
winding macadamized roads, lined on both sides with hedge rows and 
trees, and leading through the fields in every direction are foot paths. 
The heather-covered hills, vine-clad cottages, and eattle dotting the pas- 
tures, make a beautiful picture not soon forgotten. 


Typical English Landscape. Milking Short-horns at Pasture. 


FARM MANAGEMENT. 

The farms vary in size from fifty to three hundred and fifty acres, 
averaging about one hundred and twenty acres, and rent for from 
$2.50 to $10 per acre, depending upon the soil. Their valuation is con- 
sidered to be thirty times the rental. These farms are often rented by 
the same family from generation to generation and it is this stability 
which makes the English farmer such a successful breeder of live 
stock. The English renter must not be confused with the European 
peasant; he is usually a well-to-do and well-educated man, comfortably 
situated, contented with his lot, and his heart is in his work. 
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Climatie conditions affect the crops grown, and while there is more 
uniformity of temperature, there being neither intense heat nor cold, 
yet very little corn can be raised. On the other hand, grass grows 
abundantly, as the rainfall is plentiful and well distributed, and for 
this reason the greater part of the country is in pasture or meadow, 
only a comparatively small portion being under cultivation. There is 
also a growing tendency to have more pasture and less tillable land, 
owing to the difficulty with which labor is 
obtained. Good permanent grass land is 
higher priced than arable land. Agricul- 
tural conditions vary in England, as in other 
countries, and it naturally follows that one 
section differs from another. 

Usually grass seed is put in with oats or 
wheat and always pastured after the grain 
is cut. A large number of grasses are sown 


together, as the grasses adapted to the soil 
Do to) 


Men nnelisth cart -commonly Will thrive best. A favorite mixture consists 


cic: OL meadow. and tall tescue, perennial rye 


grass, timothy, cock’s foot, sweet vernal and red, white and _ alsike 
clover. Pastures that have been down some time either run to weeds 
or establish themselves. The chief difficulty is to have the ground firm, 
and the tramping of stock does much good if the ground is not too wet. 
The pastures should be cared for by careful stocking, to prevent coarse 
grasses from seeding and running out the smaller grasses. If the coarse 
grasses predominate, the pasture 
then becomes open in the bottom. 
Pasturing a mixture of stock is 
best, as they prefer different 
grasses. Favorite English sayings 
are: ‘‘Never interfere with a 
good pasture when once it is es- 
tablished,’’ and ‘‘ Any laborer can 
look after arable land, but it re- English Farm at Hay Barracks. 
quires a master to look after grass land.”’ 

Oats, wheat, barley and rye are the grains commonly raised. These 
are harvested by cutting a swath around the field with a cradle and 
then using a self-binder, as in this country. The crops which are culti- 
vated while growing are mostly roots. Mangels are grown extensively 
for stock feeding, and these commonly yield from twenty-five to thirty 
tons per acre. 


The carts, wagons, tools and implements used by the English 
sie 
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farmers seem very crude and clumsy, compared with those in the 
United States, but on the other hand, they are more substantial and 
much better made. The English farmers are fast seeing the conve- 
nience and advantage of our machinery, and are not only using 
much that is made in the United 
States and Canada, but are design- 
ing and manufacturing implements 
quite*like our own. English Ag- 
riculturists freely admit that they 
have learned much from Ameri- 


cans about improving and devel- 
Shire mares generally used on the farms £ ee 
ag Ianaternal oping farm machinery. 


LIVE STOCK. 

The Englishman is a lover of fine stock, and as a rule has a much 
better quality than is seen in this country. The horses used on the 
farms are largely Shires. Being of the heavy draft type, they are fre- 
quently used singly, and very seldom does one man drive more than 
two horses at a time on the farms. 


Herd of dairy Short-horns which has been bred almost entirely for milk production for 
twelve years. Average production 6,000 pounds milk per cow per year. White 
cow standing produced 7,000 pounds milk with first calf, and over 11,000 pounds 
last year. Average test 3.8 per cent. fat. 


Nearly all the cattle seen in England are Short Horns, with now 
and then a few Herefords, Devons and Jerseys. Most of the milk of 
England is produced by milking Short Horns. Several excellent breed- 
ers of Dairy Short Horns are breeding for milk alone, paying no atten- 
tion to beef. In this way two classes of Short Horns are being de- 
veloped that are almost as different as Holstein-Friesians and Aberdeen 
Angus. 


FEED AND CARE. 


It is estimated that on good land it requires from 21% to 3 acres to 
keep a cow a year. The cows are turned to pasture about the middle 
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of May, and the time at which they are taken off in the fall varies 
from October 1 to November 1, depending upon the season. Cows are 
not soiled, and pasture grass is generally depended upon to furnish 
the entire feed for the summer. When this is done, it requires about 
two aeres of pasture per cow. This will support the cows until the first 
of August, when they are then 
turned on the aftermath in the 
meadow, and from this time on 
changed back and forth from the 
pasture to the meadow. Grain is 
seldom fed to cows on pasture, 
until after the first of August, 
when a small amount of cotton 


seed cake is fed to many of the 
Red Polled cows common in Eastern Eng- best milkers. Ordinarily, the win- 
fan ter ration for dairy cows consists 
of 40 to 70 pounds of roots; 15 pounds of straw; 7 pounds of hay; and 
8 pounds mixed meal and cake. The roughage is fed three times a 
day and the grain twice—the 
grain being fed according to the 
milk flow, and is cut off entirely 
when the cow is dry. 
At the Agricultural shows there 
were numerous and extensive ex- 


hibits of condiments and condition Jerseys at pasture. Seen only occasion- 
ally in England. 


powders for stock. Talking witii 
stockmen on the farms, it was learned that there is an enormous 
amount of these materials fed in England. It would seem from 
this that English stockmen, like 
many Americans, overestimate the 
value of these preparations. 

As straw is valuable for fodder, 
only a sufficient amount is used 
for bedding to take the rough 
edges off the cobble stones or brick 
with which the stable floor is 
paved. <A noticeable feature is the 


Dairy Short-horn that traces to Volume eare taken of manure. The best 

I of herd book. : 
farmers have sheds under which 
it is kept to avoid waste. The barn yards are paved with cobble stones 


to keep the cows out of the mud. 
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During the summer, cows obtain their water from water holes, 
brooks and tile drains. In winter they are watered from a trough in 
the yard, the water never being warmed, as the winters are not severe. 


FARM BUILDINGS. 


The buildings on the farms are substantial, usually being con- 
structed of stone or brick, and 
having slate or tile roofs. The 
houses are comfortable, and much 
attention is given to neat and ar- 
tistic plantings around the homes. 
Our farmers have much to learn 
from their English cousins in this 


respect. English laborer’s cottage. 


CIRYS WVU SS Wie ys. 


England, with no greater area than Illinois, has a population nearly 
half as great as that of the United States, and the question of supply- 
ing this enormous number of people with fresh milk is a problem of 


magnitude. 


In small towns, milk is deliy- 
ered warm from the cow twice a 
day. In the large cities it must 
be cooled to stand shipping and 
the unavoidable delay in delivery. 
As the climate is cool, it is not as 
necessary to have the milk chilled 
to a low temperature during the 
summer as it is in the States. The 
customary price to the farmer is 
$1.40 per 100 pounds for the sum- 
mer six months, and $1.60 for the 
winter six months, making an av- 


Dairy Short-horn prize winners at the erage of $1.50 per 100 pounds, 
Royal Show. 


after the freight is paid. 

An example is cited of a dairy company distributing milk, one of 
the most extensive in Manchester, owned and operated by Mr. Hail- 
wood. He started in the business while young, and has developed a 
retail trade until at the present time he owns two farms, and runs 
twenty one-horse delivery carts and eight distributing shops in the 
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city of Manchester, where milk is sold by the glass or quart. He rents 
a double shop in the main part of the city for $4,000 a year, where 
he serves refreshments and employs twenty people. He pays the labor- 
ers that work inside his dairies, 
and also those who deliver milk, 
six dollars a week. 

He buys from 20,000 to 30,000 
pounds of milk a day, selling it at 
6 cents a quart in summer and 7 
cents in winter. Most of the milk 
is delivered in bulk and in pint 
and quart buckets, none of the 


milk being bottled, with the ex- 
ception of a small amount which city milk supply depot, showing milk 
is pasteurized and sold in small- CSREES! GENGI GIS RGIS (CaN 
necked glass bottles. He sells 50 per cent. cream in ten-ounce jars at 
12 cents. If the jar is returned, 1 cent is refunded. 

Another example of a dairy company supplying a city with milk 
is a concern doing a high class buiness in one of the smaller cities. 
It has as a depot an excellent two-story brick building with an attrac- 
tive shop in front where milk is sold by the glass, or in larger quantities. 
The floors are of cement and the walls of white glazed brick. 
One entire side of the building and a portion of the roof are of glass, 
giving ample light in the second story, where most of the milk is handled. 
A wash room for cleaning cans and dairy utensils is fitted up with every 


Dairy Short-horns. A source of London’s milk supply. 


needed appliance and a large boiler furnishes steam for power and 
sterilizing. There is also a churn room where any milk or cream that is 
left unsold is converted into butter. About 7,000 pounds of milk are 
brought daily to this depot by the farmers in the vicinity. The milk is 
filtered, pasteurized and thoroughly cooled, and is then ready for the 
consumer. The twenty men employed in preparing and delivering the 
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milk are required to wear white suits. The milk is delivered with 
twenty push carts, each having a large can, called a milk churn, 
swung between the wheels, and attached to the cart are also several pails, 
some containing cream and others to be used in carrying milk up the 
hills where it is too steep to push the cart. As the advantages of thor- 
oughly cooling the milk are not appreciated, they incur the extra labor 
and expense of having the milk delivered twice a day at the depot and 
also to the customers. 
MANUFACTURED PRODUCTS. 

England has practically no creameries or cheese factories. Nearly 
all of the milk not used for direct consumption is made into butter or 
cheese on the farm, by far the greater part being converted into 
sweet cream butter. The excellent and uniform quality of the butter 
and cheese used on the tables at hotels and in the home of England 
is everywhere noticeable. An 


Englishman would not think of 
serving butter of as poor a quality 
as much of that found on the 
American markets. 

As the population of England 
is over seven times as dense as 
that of Illinois, a large percentage 
of the milk produced is used for 


direct consumption, and most of Dairy building on Lord  Rothschid’s 
the butter and cheese consumed oes 
has to be imported from other countries. The United States is enjoy- 
ing practically none of this trade. Denmark and Holland, by studying 
English tastes and demands, have captured the greater part of the 
dairy imports and are producing them on land worth from $500 to 
$1,000 an acre. 


TRELAND. 


Although having the advantage of favorable natural conditions, 
the Emerald Isle falls behind in agricultural progress, both as regards 
the peasantry and the capability of the soil, and it naturally follows that 
the dairy industry is on a par with the other agricultural operations. 

Being directly influenced by the Gulf Stream, [reland has a climate 
exposes almost 20,000,000 
acres of land to a long growing season. The climate and soil are especially 


which—moist in summer, moderate in winter 


adapted to the growing of pasture, hay and green crops, and the unique 
natural advantages particularly adapt the country to dairying rather 
than grain growing. The general size of the farms also lends itself to 
the intensive methods, which are practiced where dairying is rightly 
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conducted. Yet, as was mentioned, the agricultural conditions are in 
some respects deplorable. This is especially true of the more densely 
populated region of the Southwest, where the land is poor. 

In the north of Iveland there is much mixed farming, while in the 
south nearly all of the land is in grass. In the north and central east- 
ern parts of Ireland the farms are small. The owners of large estates 
divide up the land and rent it out in small amounts to numerous ten- 
ants, many of these having not over twenty acres. 

In striking contrast to the careful housing and care of the dairy 
eattle in England and Scotland, 
Ireland practices, in many re- 
spects, the loosest kind of dairy 
methods. Excepting near the 
larger cities, where a constant sup- 
ply of milk is required, the cows 
are generally allowed to go dry in 
the fall when the pastures fail. 
During the winter their only shel- 
ter may be an open shed. Many 
of the barns are small and have 


no loft or hay room, thus necessi- ign isos GSS 
tating stacking in a moist climate 
where the hay rapidly deteriorates. In the southern part, many of 
the cows are fed nothing but hay or straw through the winter. As the 
supply of these is often limited, spring finds many of the cows so badly 
emaciated and in so weak a condition that they can scarcely get up 
alone, and it takes a month of fine pasture in the spring to put them in 
good condition to produce milk. This reduces the portion of the year 
when the cows are producing anything like their maximum yield to 
about three or four months, which means that the earning power of the 
farm is run at full capacity for only one-third of the time, and for the 
remaining portion of the year not only the stock, but the labor, as well, 
is partially or wholly idle. There is certainly little profit in this sort of 
dairying, and its effects are detrimental to both man and beast. To 
add to their folly, they attempt to make both milk and beef from the 
same cattle, which are frequently scrubs and good for neither purpose. 
Still, these are the conditions existing in a large and exclusively milk 
producing district of Ireland, where the cattle are decendants from the 
native stock which have been crossed with the Short Horns for many 
years, and bred for beef and milk, until now they are almost a distinet 
breed. 

The great problem is how to supply winter butter and keep the 
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English trade the year round. Co-operative creameries are doing much 
to aid in this respect. Still, the majority of farmers persist in the 
‘‘one-third year dairying’’ method. There are some good dairymen, 
yet the poor ones do not learn to profit by these examples and each year 
the pastures are consumed with but comparatively small profit. Many 
Trish dairymen, like so many American dairymen, do things the easiest 
way, and in consequence reap the small end of the profit. 


Irish laborer’s cottage. 


Notwithstanding the bad practices followed, Ireland has 800 cream- 
eries and exports about 140,000,000 pounds of butter a year, which is 
valued at over $30,000,000. If Ireland could be awakened to her natural 
advantages, breed efficient dairy cows and feed and care for them 
properly, she could easily be a great dairy country. Denmark—only 
one-third the size, and lacking the natural advantages of soil and 
elimate,—exports over twice as much butter. 


Irish cow market, Dublin. 
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Like many Americans, the Irish dairyman is so exceedingly short- 
sighted that he cannot see that an extra yield of 2,000 pounds of milk, 
worth $25 a year, in a single year will alone more than make up the 
difference in the butcher’s price between a special dairy cow and a 
dual purpose cow at the end of her lifetime. 

The slack methods followed by many dairymen in some parts of 
Illinois are but little better than those in Ireland, and without im- 
provement it must follow that we have a class of dairymen who are 
merely existing in a country where the land is fertile and the market 
for high grade dairy products good. 


SCOTLAND. 


The dairy region of Scotland is confined almost exclusively to the 
southern part of the country, and this is the only section that will be 
discussed. The general appearance of the country is much the same 


as that of England, the larger portion being in grass, either pasture or 


At the edge of the village of Fenwick, Scotland. 


meadow, and the crops grown are also similar. It seems like a mistake 
to till so little of the land, when compared with the more intensive 
methods of Denmark, where nearly all of the land is under cultivation. 
Yet the grass grows so luxuriently that it gives a fair return per acre. 


FARM MANAGEMENT. 


The usual rotation is oats, oats, hay, hay, pasture for from five to 
nine years. The methods of seeding, caring for the pastures, and har- 


186 Missourt Agricullural Report. 


vesting are much the same as have been described under England. The 
farms vary in size from 60 to 300 acres, and some are as large as 1,000 
acres, but the average is about 100 acres. On a good farm of this size 
are usually kept 24 cows, 7 or 8 two-year-old heifers, 7 or 8 yearling 
heifers and the same number of calves. Most of the farms are rented. 
The rent varies according to the productiveness of the land, and averages 
$7.50 an acre. As a rule, land valuation is not increasing. In some 
sections land is decreasing in productiveness because less money is 
spent in keeping up tile drains, and on account of lax methods of farm- 


Curing hay. When dry the cocks are pitched into the small stacks and after about 
three weeks these are taken to the barn. 

ing, one of the reasons for the latter being the lack of laws protecting 

the tenant farmer from the unscrupulous methods of the landlord. The 

present laws seem to put a premium on poor farming, for if a tenant 

improves his farm, making it more productive, he is almost sure to have 


Broad, rolling pastures of Scotland. Ayrshire heifers in foreground. 


his rent raised at the expiration of the lease, and this all tenants very 
much dread. As a rule, a tenant stays on the same farm for a long 
number of years, and occasionally a line of tenants remain on the same 
place for one or two centuries. Land has been known to change hands 
three times, yet the same line of tenants remain on the farm. 
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Scotch dairymen say that the size of the farm most profitable is one 
which can be run by the family, without hired help, which is often 
expensive and inefficient. Married men get $225 a year, with house and 
potatoes furnished. Single men receive from $175 to $190 and board. 


DAIRY CATTLE. 


In this section of Scotland dairying is almost the sole occupation of 
the farmers. The cows kept are practically all high grade or pure- 
bred Ayrshires, and as a class are efficient and economic producers. 
Heifer calves from the best cows are raised on all the farms. A good 
registered Ayrshire cow brings from $125 to $200 and a good grade cow 
$80 to $100. Heifers drop their first calf at from 214 to 3 years of age. 
The cows that are good producers are kept as long as they are healthy. 
The poor milkers are disposed of while young, on the dairy market, to 


other dairymen, or fed for beef. In many herds in Scotland are cows 


twenty years old, and still good producers, but in herds which are fed 


A typical scene in Ayrshire. 


heavily on grain they do not last as long, and the oldest cow is not more 
than twelve vears old. As a rule, the sires used are from high pro- 
ducing dams, rather than show stock. On farms where milk is sold for 
direct consumption the cows are usually dry for six weeks, and on farms 
where cheese is made, the cows are frequently dry for three months 
during the winter. The best dairymen expect to receive $100 per 
cow per year, when the milk is sold at an average price of $1.40 per 100 
pounds. To show the efficiency of the Ayrshire cows it is only neces- 
sary to state that the production on 18 farms near Kilmarnock in 1907 
reached the high average of 6,920 pounds of 3.9 per cent. milk per 
cow, including heifers with their first calf. In comparing the yield of 
the Ayrshire cows in Scotland with the cows in the United States, con- 
sideration must be given to the fact that the cows in Scotland are fed 
very little grain. 

About one-half of the cows in Scotland are milked by women and 
girls, and the average is eight cows to the milker. Cows are milked 
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regularly twice a day, and in most herds the milkers are rotated around 
the herd in a regular: order, so that a cow is not milked twice in sue- 
cession by the same person. This is the universal practice followed in 
Scotland, the explanation of it being that if there are any poor milkers, 
they will not spoil a given number of individual cows. In this particu- 
lar, Seotland is unique, as in all other dairy countries visited, each 
milker milks the same cows regularly. Scotch dairymen admit that if 
all the milkers are good, it is best to have them milk the same cows reg- 
ularly, but if some of the milkers are poor, it is best to rotate them in 
this manner. 

There are two types of Ayrshires in Scotland; the show type and 
the producing type. The show 
type has been developed for the 
show ring, and bred for beauty 
alone. The genuine show udder 
must be compact and closely at- 
tached, both before and behind. 
The sole must be flat, with no in- 
dentations between the teats, and 
the udder must not protrude be- 


hind, but be carried up even with 
Ayrshires, the dairy cow of Scotland. the thighs, ANG havemernniall eylin- 
drical teats, evenly placed on the flat bottom. This is the only kind of 
udder that can be shown many years in succession and not become too 
pendent for the show ring. Any intelligent dairyman knows that this 
type of udder is fleshy and does not belong to the best producers. This 
craze for tight, close, shallow udders started in the show ring about 
twenty-five years ago. It has been of untold damage to the Ayrshire 
breed, and has spht the breeders into two faetions—one of which is 


Ayrshires waiting for the milking hour. 


breeding for show, and the other for production. The breeders who 
are breeding for production belong to test associations and keep ac- 
curate records of their cows. The latter cows have good udders that 
milk well away, and large, soft teats that are easily milked. One of 
the best authorities in Scotland upon this subject says: ‘‘The show ring 
has been a curse to the Ayrshire breed. Ayrshires would be a different 
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breed today had there never been a show. The leading exhibitors of show 
Ayrshires of the flat, fleshy udder type have not made money, even if 
they have sold their stock at large prices, because they did not get enough 
milk to bring up the profits. One of the leading exhibition herds pro- 
duced only half as much per cow as did another herd bred for produc- 
tion alone. This shows the folly of running to fads. You American 
dairymen are making a great mistake in allowing showmen to be your 
importers, as they are taking over 


only the show type. By this 
means you are losing, to the 
American Ayrshire, the advan- 
tages of our record Ayrshires in 
the economy of milk production.’’ 

As an illustration that show 
Ayrshires are not producers, the 


ring of aged cows at the Roy: 
=) ‘e) at the ovel Ayrshire calves at feeding time. 

Agricultural Show last year is a 

good illustration. The cows placed at the lower end of the show ring 


were at the head in the production class. They stood as follows: 


Imspeciionm classe cry). canaries ces ee M2, os Ato: 
Production ony vieldy of milk.c.. 4 a5. Spe al 


The cows receiving 2 and 3 in the inspection class were not shown 
in the production class. 


Promising young Ayrshires. 


Record Ayrshires are gaining rapidly in popularity. At the High- 
land Show Ayrshire cows must produce, the night and morning before 
the exhibition, 36 pounds of milk, or they are not eligible to enter the 
show ring. This has the advantage of preventing the cows being bagged 
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before showing. To prevent fraud in all competitions, cows are milked 
out in the open. Foolish fads are gradually passing away, and at the 
present time color does not count for much in the Ayrshire show ring 
in Great Britain. 

FEED AND CARE. 

The cows are usually given nothing but pasture during the sum- 
mer from May 10 until September. After.this they get the aftermath 
in the meadows, which keeps them until about November 1.  Soiling 
crops are not fed, excepting some 
cabbage in the fall. The amount 
of pasture required per cow for 
the summer will vary from one 
and one-half to three acres, de- 
pending upon the land. During 
the winter, dry cows are fed some 
roots, and all the straw they will 
eat, but no hay or grain. Cows 
giving milk usually receive about 


Milking time in a Scotch stable. Receiv- 12 pounds of straw, 6 pounds of 

eee ae ne hay and some grain—the amount 
varying greatly, depending upon the production of the cow. The 
Scotchman feeds his good producers well, but does not waste grain on 
dry cows or those giving a small amount of milk. As a rule, the grain 
consists of bean meal, Indian corn meal, oil cake, bran and dried brewers’ 
grains. The cows are turned out each day for a half hour during the 
winter to drink from a pond, stream or trough. They are given warm 
slop in the stable at mid-day. 

Calves are never allowed to suckle their dams, but are fed whole 
milk for six weeks, then skim milk or whey, with an addition of oil cake 
until they are five months old. After this they are given nothing but 
good pasture, when it is available. Yearling heifers are maintained 
exclusively on pasture during the summer, and in the winter they are 
given oat straw with 2 pounds of cake per day, or hay and no eake. 


FARM BUILDINGS. 


The buildings on the farms are 
usually made of stone, with slate 
roofs. These are naturally sub- 
stantially built, and many of 
them last for more than a cen- 
tury. The buildings are usually 


Buildings of a Scotch farmer. House in 
center, cow barn on right, and tool shed 
placed around an open court,— on left, forming a court in center. 


Dairy Suggestions from Europe. EOili 


the house on one side, with the cheese room and cow stable forming the 
side adjacent to the house, and connected with it. The hay barn forms 
another side, usually connected with the cow stable, and the horse barn 
and tool shed are on the fourth side. 

The cow stable is always one story, with both windows and ventila- 
tors in the roof. The stalls are 
double and the cows head directly 
against the wall, with no feed alley 
in front. The floor is of cement 
or brick, and the whole stable is 
exceptionally clean and sanitary. 


Dairy barn and hay barracks on a farm ‘The sides and stalls are kept neat- 
ap ecolland. ly whitewashed and the floor is 
scrubbed every day. These are the conditions on the average cheese 
farm in Scotland. 
CITY MILK SUPPLY. 


The method of supplying milk to the cities and towns in Scotland 
is much the same as that of England, which has already been described. 


MANUFACTURED PRODUCTS. 


Most of the milk not used for direct consumption is manufactured 


Interior of cow stable. Double stalls divided by glazed tile partition. The floor is 
paved with brick, and is scrubbed daily. 


into Cheddar or Cheshire cheese, and this is almost universally done 
on the farm. While this necessarily involves more labor than when 
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made in factories, on the whole a better quality of cheese is secured, 
and the extra price received, more than pays for the increased labor in- 
volved. 

A cheese making room, always 
having a cement floor, an abun- 
dance of light, and kept in a clean 
and sanitary manner, is usually 
close to the cow stable. In this 
room are to be found all necessary 
utensils and equipment for mak- 
ing cheese. The cheese is sold, 
wholesale, for about sixty shil- 
lings per hundred weight, which 
- $15 Der die pounds, or 131-3 Factory where the milk on a large farm is 
cents per pound. made into cheese. Curing room above. 


: : : , antiz structi f build- 
Comparatively little butter is OBE Sasa construction of build 
: . ing, and ventilators on roof. Scotland. 

made in Seotland. 


HIGH POINTS IN SCOTCH DAIRYING. 


For the American dairyman, the striking features of Scotch dairy- 
ing are the uniformly good cows kept, the excellent care given them, 
and the attention paid to feeding them economically on a small amount 
of grain, never wasting concentrates on cows that are not producing 
heavily. 


To the Ayrshire and dairy interests of America, it is imperative 


Buildings on an Ayrshire dairy farm. In this case the stabling forms the square court 
and the house is outside, but adjacent. 


that the Ayrshires imported be not of the show type, but the magnifi- 
cent producing record Ayrshires so often seen in Scotland. When we 
consider the low efficiency of the average cows milked in America, com- 
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pared with the average Ayrshires milked in Scotland, it is easy to see 
the great possibilities yet unattained by the dairymen in this country. 
To the American cheese maker, 


the excellence of Scotch cheese is 


well known, yet the secret of the 
success In making cheese of such a 
high quality les not so much in 
the skill of the cheese maker as it 
does in the care taken of the cows, 
stable, cheese room and utensils, 


thus keeping the milk clean so 


that it is delivered to the cheese 
A laborer’s cottage, Scotland. : ~~: : Wes 
Masurds cae oes ca vat in almost perfect condition. 


AGRICULTURAL SHOWS. 


No discussion of dairying in the British Isles is complete without 
mentioning the influence of the agricultural shows. 


Parade of dairy cattle, Bath and West Agricultural Show, England. 


The British appreciate an agricultural exhibit as do no other peo- 
ple in the world, and if there is one thing they do know how to do 
better than another, it is to arrange and conduct such an exhibition in 


Jerseys being judged. Ends of dairy sheds in background. Royal Agricultural Show, 


England. 
A—13 
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a high class manner. Their shows are quite unlike American, and we 
ean learn many valuable lessons from our British cousins in this par- 
ticular. No horse races, side attractions or catchpenny schemes of any 
kind are allowed on the grounds; the people attend to learn instead of 
to be merely entertained by some fake show, as is too frequently the 
case in this country. Another most commendable feature is that every- 
thing is in readiness the morning of the first day. All exhibits must 
be up and completed the night before the show opens or leave the 
grounds at once. Coupled with this fact the judging begins early the 
first morning and is vigorously pushed, thus making the first day much 
the best of all, which is a great advantage, as it makes every day inter- 
esting and people are not obliged to wait until the last day to see how 
the ribbons are to be tied. 

There are many smaller agricultural shows held in the different 
shires, but as they are quite sim- 
ilar, excepting in size, a descrip- 
tion of the Royal, the Bath and 
West Agricultural Shows of Eng- 
land will suffice. 

The general scope of the work 


Tenis ie ae ae gee ea of the Royal Agricultural Society, 

‘gmenil. Slag, Tae ReaL under the auspices of which the 
Royal Show is held each year, is well summed up in the Society’s mot- 
to: ‘‘Practice with Science.’’ In England every one is interested in 
agriculture, from the King down to the lowliest laborer, and no man is 
considered well educated unless he possesses a reasonable knowledge of 
the subject. The entire royal family hold memberships in the Royal 


Agricultural Society. 


Dairy Short-horns in milking contest. Royal Agricultural Show, England. 

The most prominent farmers and breeders come together at this 
show to study the best specimens of live stock the country can pro- 
duce and to exchange ideas as to the best methods of breeding, feeding 
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and handling live stock. They also see the latest inventions and most 
improved implements and machines for doing all kinds of agricultural 
work. Some idea of the extent of this exhibition may be gained from 
the fact that the grounds cover 100 acres and the exhibits are placed 
close together. This show has not been permanently located, but has 
been moved each year, thus necessitating temporary buildings, which, 
however, are very comfortable. Owing to the vast amount of work to 
be done to get everything in readiness on grounds of this size, the work 
begins about six months prior to the show, and by the time the opening 
day arrives everything is completed. 
The judging began the first 
morning at nine o’clock and was [, 
vigorously pushed, as may be im- 
agined, when we consider that at 
the Royal there were about 700 
entries of cattle, the same num- 
ber of horses, and nearly as many 


of sheep and hogs, yet the judging 
was practically completed by noon Guernsey stable. Royal Agricultural 
She. re: day. Show, England. 

The dairy breeds were represented by Ayrshires, Jerseys, 
Guernseys and Kerreys, the Short Horns being exhibited as a 
strictly beef breed, the same as in this country. There was, however, an 
exhibit of unregistered dairy Short Horns. The eattle were paraded 
each morning in an immense ring, which was surrounded by a crowd 
of admiring spectators. In the afternoon the horses were paraded, and 


Qne of the avenues in the dairy and farm machinery exhibit. Royal Agricultural 
Show, England. 
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later in the day judging of the harness classes took place. There were 
at all times large crowds around the show rings, stalls and pens. People 
came from all parts of the British Isles to attend this show, which lasted 
six days, and one day 52,000 people were admitted to the grounds. 
The amount of money offered in premiums was nine thousand nine hun- 
dred and sixty-nine pounds, or about $50,000, exclusive of the champion 
prizes, and many vauable medals offered by the different breed societies. 

Besides live stock there was an extensive exhibit, numbering more 
than four hundred stands, of all kinds of agricultural and dairy im- 
plements and machinery, from small hand tools to harvesting and thresh- 
ing outfits, and a large number of wagons and vehicles of all kinds and 
descriptions, consisting largely of carts, many of which were heavy 
and high. 


Working dairy. Bath and West Agricultural Show, England. 


The most attractive part of the dairy exhibit was the working 
dairy, which was located in a large building erected for the purpose 
and which accommodated forty hand churns and butter workers. In 
this building could be seen some kind of dairy work in progress at all 
times during the show. Separating, pasteurizing and cooling milk 
occupied the morning hours and later each day two butter-making com- 
petitions for prizes, by dairymaids, took place. These contests were 
well filled and revealed many excellent buttermakers. There was a 
milking contest, which was rather a novel feature and created a great 
deal of interest. Hach contestant was required to milk three cows. 
Dealers in dairy apparatus and machinery had many fine stands. This 
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was a most interesting part of the show, for both the separators and 
utensils used were quite different from ours. 

It is difficult to describe an English show so that one who has not 
been in attendance can really appreciate its value, but a week’s stay at 
the Royal Agricultural Show of England is well worth a trip across the 
Atlantic. 


DAIRYING IN HOLLAND. 


The time spent studying dairying in Holland was devoted to the 
richest and most intensive dairy regions, viz., the provinces of North 
Holland and Friesland, which take the lead in both quality and num- 
bers of dairy cattle. It is to this section of the country that the fol- 
lowine description is devoted. 


Road on top of the dyke running around the Zuider Zee. The water in the sea on 
the right is 12 to 15 feet higher than the land on the left. Notice meadows dotted 
with cattle. 


On the first visit we entered the country through the Maas river, 
and as we steamed slowly up for thirty miles to the city of Rotterdam 
we received our first impressions of Holland with its numerous canals, 
level fields and beautiful herds of dairy cattle. The richest and best 
agricultural sections of the country lie below the level of the sea and 
have been rescued from it by means of dikes, canals and windmills. 

Sailing up the river we saw cows in the pastures and hay being 
made in the meadows several feet below the level of the river. Coming 
into port, after crossing the Zuider Zee, all that could be seen from the 
deck of the steamer was the roofs of the houses in the village. The 
whole country is a perfect network of canals and is thickly dotted with 
large, picturesque Dutch windmills. Near Zaandam sixty-five of these 
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mills could be counted from the train window at one time. In many 
portions of the country the canals, which are from ten to twenty feet 
wide, are not more than ten rods apart. The water flows slowly along, 
being gradually pumped to higher levels by means of engines or large 
windmills, until, after passing for a long distance through large canals 
with immense dikes on either side, it finally reaches the sea. 

Something of the energy of the Hollanders can be imagined by 
considering that all the country roads are either macadamized or paved 
with brick, and that all of the water has to be pumped out of the 
country and kept from one to two feet below the surface of the land. 
The ditches formed by this drainage system are divisions between the 
fields: making fences unnecessary excepting along railroads or to enclose 
small paddocks. A passage from one pasture to another is afforded by 
a bridge over the canal, or sometimes by filling in earth over large tile, 
so as not to obstruct the flow of water. Posts are set on either side 
and a gate closes the passage. 


Windmill and engine house used for pumping water from canals into the Zuider Zee 
on right. A large storage reservoir extends from the mill beyond the engine house. 
This contains a reserve water supply, and in dry times can be let back into the 


canals if desired for irrigation purposes. Sea water cannot be used on account of 
the salt. 


Holland contains but 8,000,000 acres, or less than one-fourth the 
area of Illinois, only one-third of which is really good land, as large 
tracts in the eastern part are merely peat or barren sand. This com- 
paratively small area of land, equivalent to one-twelfth the area of 
Illinois, has developed important things, agriculturally. The size seems 
to be no hindrance to progress, as over five million inhabitants, noted 
for their thrift and cleanliness, make their ving on this small area. 
Their exports are $14,520,000 worth of butter and $12,480,000 worth 
of cheese, making a total of $27,000,000 annually. At this rate, Ihnois 
would have to export $108,000,000 of butter and cheese. 

Most of the farms are owned by the men operating them. These 
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energetic farmers keep their places in the best of condition, and drive to 
town in a substantial, well finished two-wheeled carriage, behind a 
sleek, chunky, active horse. A poor farmer is seldom found, as the life 
of the Hollander has been devoted to the one subject—dairying—and 
his education has been such as to make him appreciate the importance 
of thorough, careful methods. His children are well educated, and in 
some cases are sent to another country to complete their study of for- 
elgn language. 

From an agricultural stand- 
point, Holland is one of the 
most interesting dairy countries 
in the world. Though frequent- 
ly ignored by tourists, it is full 
of interest, instructive sights, 
and quaint old customs. 

Their conditions differ so 


markedly from ours in many re- 
Rear view of farm buildings showing Spects that it is impossible for 
manure pile which is to be spread on us to learn much from them 
ata that we can copy directly, yet 
there are many underlying principles which are worthy of our most 
careful study. The foresight shown by these people in providing per- 
manent roads, buildings and equipment for their dairy work, and many 
of their cleanly methods, could well be studied and copied on this side 
of the Atlantic. 


FARM MANAGEMENT. 


There is little grain farming or mixed husbandry in Holland and 
almost no stock is to be seen excepting dairy cattle. Dairying is the 
principal occupation of the Dutch 
and the greater portion of the 
land is either in pasture or meadow. 
Milk production is practically a 
grass proposition. Plows and grain 
raising are almost unknown in 
the intensive dairy sections. 

The farms are much smaller 
than with us. They vary some- 
what in size with the locality, but 


A familiar scene during summer in a usually contain about twenty-five 
Holland cow pasture, 


hectares, or sixty acres. On farms 
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of this size the live stock will usually consist of about twenty-two cows, 
nine heifers, forty sheep, fifteen pigs and one or two horses. Of this 
land about ten hectares is devoted to meadow and the rest pastured, as 
dairying is conducted on a strictly grass basis. There is such an abun- 
dance of moisture that the grass grows very luxuriantly, and some 
seasons great difficulty is experienced in curing hay. 

Early May sees the cows turned to pasture, and the method of 
feeding for six months is then very simple; as the cows only crop the 
grass in the pastures. It is rare to find a field larger than five acres, 
so the cows are easily restricted to a small area and are frequently 
changed from one pasture to another, so that the grass may be renewed 
in growth and freshness. A drought in July or August may cause a 


shortage of grass, and some oil cake may be fed, but as a rule the eows 


Gateway to a Holland pasture. The canals make fences unnecessary. The bridge over 
the canal is the usual communication afforded between pastures. 


subsist for six months on grass alone. An exceedingly wet season 
causes the grass to grow in excess, and if it is too wet to be cured as 
hay it is cut and put in the ground or stacked and covered with mud 
for use as grass silage. 

As the Dutch dairy farmer has nothing but grass, and no land to 
plow or crops to till, it would seem that he would have an easy time 
during the summer, but a closer acquaintance with his methods shows 
that this is not the ease. 

The pastures and meadows receive special care. Through the sum- 
mer the pastures are gone over at frequent intervals and the cow drop- 
pings gathered with shovel and wheelbarrow and placed in piles, thus 
preventing the waste occasioned by fouling the grass, and the tufted ap- 
pearance so often seen in our pastures. During the winter these drop- 
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pings, having decomposed, are again spread upon the pasture. The 
fields are usually pastured one season and in meadow the next. The 
manure from the winter before has been carefully stacked and rotted, 
and the liquid confined in a cistern. In August this well rotted manure 
is hauled onto the pasture by means of a three-wheeled, one-horse 
wagon. The manure is put in piles of two to three hundred pounds 
each, 25 feet apart, making an application of from eight to ten tons 
per acre. These piles are later carefully and evenly spread over the 
land and after each pile is spread, the man goes over the ground, hitting 
the chunks a glancing blow with the fork so as to pulverize it all very 
thoroughly. ‘Besides this, the cleanings from the canals, the mud and 
rank growth of soft reeds and water plants that are yearly removed 
when the sides of the canals are cut down, are placed in piles, and after 
they are thoroughly rotted are applied as fertilizers to the land. 

Some meadows are cut twice in a season, and under ideal condi- 
tions it is not infrequent for the grass to grow as much as fifteen inches 
in a single month. Their method of handling hay seems crude, indeed, 
to an American farmer. The grass is cut with a scythe and raked by 
hand. The Dutch farmer claims it is cut closer and that less injury is 
done the soft sod by this method. When once begun, the mowing pro- 
ceeds uninterruptedly, regardless of the weather. When partially dry 
the hay is put into small cocks and later, as the curing advances, these 
are piled into larger ones, and so on until it is sufficiently dry for the 
mow, when it is hauled to the barn in a one-horse wagon. It often 
happens that these piles are wet through by rain and have to be re- 
spread and dried, so that the hay may lose its greenish color and aroma, 
but mustiness or decay is never permitted, and the cows relish the hay 
as their winter ration. 


DAIRY CATTLE. 


One of the first things that attracts the attention of the traveler 
in Holland is the large number of fine black and white cattle. Thick as 
are the sheep on the Cheviot Hills of Scotland, even more numerous 
seem the black and white cattle on the level pastures of Holland. 
Everywhere, as far as the eye could reach, the landscape was thickly 
dotted with fine cows. A more beautiful dairy scene could scarcely 
be imagined. History tells us that for two thousand years the coun- 
try now known as Holland has been famed for its cattle. For the last 
two or three centuries these cattle have possessed good dairy qualities, 
which have been gradually improved until we find today a breed of 
dairy cattle of a high order of excellence. Although only a small per 
cent. of the cows are registered, practically all look like pure-breds. 
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Importations of Holstein-Friesians to this country did not become 
frequent until about forty years ago, but they have spread rapidly, and 
at the present time are found in every state in the Union. 

Suecessful dairying depends largely upon efficient cows, keeping 
them comfortable at all times by properly supplying their wants, and 
treating them kindly. In this particular the Dutch cannot be excelled. 

In establishing so fine a breed of dairy cattle, they owe their success, 
in no small degree, to the careful selection of their breeding stock. 
Only a few of the choicest bulls are kept for sires and the greatest care 


Milking time in Holland. 


is also exercised in selecting females. The cows, as a rule, are excellent 
individuals—a threefold method of selection being employed: first, in 
the sire; second, in the young calf, judged largely by the milking quali- 
ties of the dam; and lastly, the greatest of all tests is applied—perform- 
ance at the pail. Not till the cow answers this satisfactorily is she 
accorded a permanent place in the dairy. 

In America nothing but black and white Holsteins are eligible to 
registry, and red and white are met with only occasionally, while in 
Holland the red and white are seen in all parts of the country. In the 
province of Friesland are three men who are breeding nothing but red 
and white Holstein-Friesians. 
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One of the most interesting features of the trip through Holland 
was a visit to the farm of Mr. Kuperus. For many years this gentleman 
has been one of the largest exporters of Holstein-Friesian cattle to the 
United States and elsewhere. He has an exceptionally fine herd of 
dairy cattle and keeps a careful record of each cow in the herd by 
testing the milk every two weeks. The average yield of thirty of his 
best cows for one year was 11,275 pounds of milk and 394 pounds of 
butter fat. The average lactation period was 306 days and no cow was 
milked more than one year. His best cow gave, in 329 days, 18,986 
pounds of milk and 585 pounds of butter fat. He has one cow with an 
average test for the year of 3.89 per cent. butter fat. This shows some- 
thing of the character of the cattle that Mr. Kuperus is breeding, and it 
is not strange that he has won many prizes at the different agricultural 
shows where he has exhibited. 


The cows are brought into a small pasture at milking time. As soon as drawn, the milk 
is transported to the cheese factory in the cans on the dog cart at the gate. 


At the present time there are over 250,000 cows in Friesland, 15,- 
000 of which are registered. Test associations started in the province 
of Friesland eight years ago, and today there are over two hundred of 
these associations, having twelve members each. 

Cattle markets are held once a week in many of the towns. One 
section of the market is devoted to discarded dairy cows which are sold 
for beef. Another section is devoted to springers and cows in milk, 
which are to be sold to dairymen in South Holland. The cows sold 
on these markets are usually of an inferior quality. At Leeuwarden 
there was a large market for heifer calves, which go to South Holland 
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to be raised, and later many are sold from there to ‘Belgium for milk 
and beef. Registered cows of good quality are worth from $120 to 
$200. 

FEED AND CARE. 


The cows are turned to pasture about May first. During the cold, 
damp days of early spring the cows wear blankets in the pasture to 
protect them from the weather. At milking time they are not driven 
to the barn, but are milked in the 
pasture, or a paddock, and the 
milk brought back with a horse or 
dogs and cart. : At the approach 
of the cold winds of November the 
cattle are taken from the pastures 
and put into the stable and not let 
out again until the following 
spring. 


The feeding is done by the 
Calf market, Leeuwarden, Holland. 3 

farmer, and all the feed, and 

many times the water, is carried in between the cows from the rear. 
The winter grain consists almost entirely of oil cake, fed only to the 
heavy milkers in quantities of from two to four pounds a day. The 
principal feed, however, is hay, each cow receiving nearly thirty pounds 
daily. It takes the great capacity of these cows to handle such a large 
quantity of roughage, and special care is taken to see that they are 
always ready for their feed. The cows are given the best of care. Thev 


“Beast Market,’ Leeuwarden, Holland, where hundreds of farmers, in their long blue 
frocks and wooden shoes, gather one day each week. 
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are carefully curried and their tails suspended by a string from the 
ceiling, so that while the animal has free use of its tail, it can never get 
into the gutter to be fouled. Searcely an hour passes, day or night, that 
the cows are not visited by an attendant. They are watered, fed and 
milked with the greatest regularity, and given every comfort possible. 


Market day in Leeuwarden, Holland. A boat being loaded with cows. 
Caring for the cows, gathering food for them, and the manufacture 
end sale of the product occupies the attention of the Hollander to a de- 
eree difficult to undertand unless one has paid them a visit. Holland 

is often called the cow’s paradise, and it well deserves the name. 


HOLLAND COW STABLES. 
_ It is not easy for a stranger to gain access to a Holland home, but 
it was our good fortune on both visits to Holland, in company with in- 


Typical Holland farm home. 
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terpreters who were acquainted in the vicinity, to get inside of many 
farm homes in North Holland, where the house and stable are under 
one roof. These homes are models of neatness, and are interesting in 
the extreme. The buildings are commodious, the roof steep and the 
eaves rather low, usually not over ten feet from the ground. The walls 
are built of stone or brick and the 
roof covered with an ingenious ar- 
rangement of tile and thatch, giv- 
ing the building a substantial and 
artistic appearance. The one 
building contains the cow stalls, 


wagon shed, hay loft and living 
apartments. 
The houses are usually richly 


and artistically furnished—much 
better taste being displayed than 


Showing the usual location of a Hol- 


land home. The bridge affording a com- jg often seen in America. The fur- 
munication between the road and house, 


Speeeaetyese Di al: F 
is closed in the middle with a gate. niture is of good quality and ae 


times some finely carved old pieces 

are seen. The Dutch love music, and a piano is not infrequently a part 
of the household equipment. 

The stables are as different from what we are accustomed to in 

America as one can well imagine. <A cow stable in America is usually 


Farm home. House and cow stable under one roof. Double doors in barn. Windows 
in parlor, 
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an untidy, uninviting, and in many eases, absolutely filthy place where, 
to the disgrace of civilization, human food is produced. In Holland a 
cow stable is as clean and carefully cared for as any other room in the 
house. The Holland cow stable usually contains from twelve to sixteen 
double stalls, the floor of which is raised about eighteen inches. In one 
stable this portion of the floor was covered during the summer with 
small white sea shells; in another it was covered with matting, while 
the floor behind the stalls was of polished stone. The woodwork in all 
of the stables was neatly painted a bright blue. Some are elaborately 
appointed. On the floor of one stable, around each stall was a row of 
China plates, and at the end of each division between the stalls was a 
milk stool on which rested a plate. In one stable a polished copper tea- 


A tenant farmer’s cow stable in Holland. Note the raised platform and double cow 
stalls with windows in front. 


kettle occupied the stool at each stall and the partitions between the 
stalls were covered with fine rugs. The small semi-circular windows in 
front were draped with lace curtains. In one end of this room was ex- 
hibited a fine specimen of wood carving. The family frequently occu- 
pies a portion of the stable itself. In several instances the dining room 
was at one end of the stable and either a sewing room or kitchen at the 
other end. The parlor and other living rooms are separated from the 
cow stable by a single partition. 

When winter comes the plates, shells and carpets are removed. The 
cows are arranged in the stalls so that the largest ones are in the center, 
thus giving the herd a more uniform appearance and causing them to 
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make a more pleasing impression upon a prospective buyer. Since so 
many of the cows are sold for dairy purposes, this is a rather important 
item in the dairy management. Long and short cows are lined on the 
gutter by means of a double tie, the usual rope from the horns being 
fastened to one side of the stall and a trace chain attached to a wood 
or iron yoke about the cow’s neck is brought back and hooked over a 
staple in the floor back of the stall partition, thus preventing her mov- 
ing forward. A backward step would put the cow in the gutter, and 


A well-to-do farmer’s cow stable in Holland. Stalls for cows decorated with plates, 
copper tea kettles and wood carving. Lace curtains at windows. Edam cheese 
curing on table at right. This is the way the stable is furnished during summer 
months while cows are on pasture. 


as its bottom is about three feet below the stall floor, one step over the 
edge is usually sufficient to cause the cow to remember the occurrence 
and recover herself on the slip edge that protrudes some four inches a 
little way below the platform on which she stands. This ledge is also 
used to support the portable approach used to span the gutter while 
placing the cows in the stalls. 


CITY MILK SUPPLY. 


The greater part of the milk consumed in the large cities of Hol- 
land is distributed through central supply houses or milk depots. A 
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visit was paid to one of these depots in Amsterdam, where over 16,000 
pounds of milk were received and distributed daily. The milk is 
brought by wagons from farms eight or ten miles out, and by steam 
canal boat from a greater distance. 
it) is” brought in’ tin’ cans> or 
wooden casks holding about six 
gallons. 

In Holland, as in all other 
European countries, they do not 
appreciate the advantage of thor- 


oughly cooling the milk and hold- 
Farm buildings in Friesland. House and ing it at a low temperature. Tn 
barn not under the same roof but con- the smaller towns it is frequently 
eee delivered warm from the cow and 
is at best very improperly cooled in the large cities, thus necessitating 
frequent delivery, as the milk will remain sweet but a short time after 
reaching the customer. Nearly half the milk handled by this distribu- 


ting house is delivered in long-necked, small-mouthed bottles. The 


Milk delivery cart, Amsterdam. Bottled milk in box and in crates. Bulk milk in 
copper casks, 


greater part of the bottled milk is pasteurized. Milk is sold by meas- 

ure and not by the amount of butter fat it contains, although objection 

is made if the butter fat falls below three per cent. The farmer receives 

$1.20 per 100 pounds for the milk. The price delivered to the customer 
A—14 
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is four cents a quart for whole milk, two cents for skim milk and twenty- 
five cents for 25 per cent. cream. 

All milk in Amsterdam is delivered by hand, either in a cart pushed 
by a man, or earried in pails with 
a yoke. The supply house which 
we visited, runs fifty delivery 


earts—a man and a boy going with 
each cart. The bottled milk is 
carried in a box in the middle of 
the cart, and usually on each end 
is a brass cask having copper 
hoops and handles. As the Hol- 
landers pay much attention to ap- 
pearance, these are kept highly 


polished. There are one hundred 


men and a large number of boys Farmer’s wagon delivering milk at dis- 
: ‘os i ing pl Amsterdam, : 
employed—the men receiving from tributing plant Amsterdam, Holland 
fifty to ninety cents a day and the boys ten cents. The cheapness of 


labor accounts for the popularity of hand delivery. 


CHEESE AND BUTTER. 


At Rotterdam we made a more familiar acquaintance with the 
chief product for which Holland is noted, namely, cheese. We paid a 


Cheese market, Alkmaar, Holland. Showing carriers on which cheese is transported 
from the market to the boats. 
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visit to the commission firm of Leaming & Sons, who are the largest 
cheese exporters in Holland. They have shelving capacity for 600 tons 
of Edam and Gouda cheese, these being the two varieties most com- 
monly made in Holland. In the province of North Holland, Edams are 
made almost exclusively, and until recently were made in the farm 
dairies. During the last few years factories are coming in quite exten- 
sively. The Edam is the spherical variety, and when sold in America is 
stained red. In Holland they are left their natural color—a deep yel- 
low—being stained only for export. The standard size is four pounds, 
but some are made as large as eight pounds. We saw one installment 
of Edams that was to be sent several hundred miles up the Amazon 
river, and each cheese was encased in a bladder. We were allowed to 


Loading export butter and cheese on boats at the close of market-day in Leeuwarden, 
Holland. 


sample cheese of nearly every description ; some were made to the queen’s 
taste, and others so tough that it was difficult to get a trier into them. 
The price ranged according to the quality, varying from seven to twenty 
cents a pound. 

A cheese market is held one day each week in the towns and it was 
our privilege to visit the towns of Leeuwarden, Pemerand, Hoorn, and 
Alkmaar on market day. One of the largest markets is in the town of 
Alkmaar, and as these markets are quite similar, a description of this 
one, will suffice. The market consists of a government weigh house 
and a square black of pavement. On market day the farmers drive in 
early with the cheese they have made, pile them in neat piles on straw 
on the pavement and cover them with a canvas to protect them from the 
sun or rain. Cheese buyers, representing commission firms from the 
different part of the country, are present. Precisely at ten o’clock the 
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gong sounds, the market opens, and the scene is a busy one. In about 
two hours we saw 60,000 cheese change hands. After being sold the 
cheese were removed on carriers, each borne by two men, to the official 
weigh house, where they are weighed and then packed into boats on the 
eanal near by and taken to the different cities, or stored in large curing 
houses close by. 

Tn the province of Friesland most of the butter and cheese is made 
in factories, practically all of which are co-operative. There are 70 co- 
operative factories that receive on the average 25,000 pounds of milk 
per day. The average price paid the farmer last year at these factories 
was 434 Dutch cents per leter, or practically one dollar per 100 pounds. 
of milk. The butter sold on the average at 25 cents per pound and the 
cheese at 10 to 12 cents. 


Delivering milk to co-operative creamery and cheese factory, Leeuwarden, Holland. 
This factory received milk from 2,000 cows. About one-third is delivered by boat 
on the canal and two-thirds by wagon. 


Most of the butter exported from Friesland goes to England. It is 
put in wooden casks resembling a small barrel. Each cask of butter is 
numbered so it ean be traced back to the creamery and to the churning 
from which it was made. The butter must contain less than 16 per cent. 
of water or the manufacturer is fined. 

We visited a combined G¢reamery and cheese factory near Leeu- 
warden that cost $50,000. This fine brick structure, with its slate roof, 
tile floors, whitewashed walls and ceiling, and everything built in the 
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most sanitary manner possible, is in striking contrast with most of the 
cheaply constructed creameries and cheese factories in this country, 
with their soft wood floors, filthy sewers and general unsanitary condi- 
tions. This factory receives 50,000 pounds of milk a day in summer and 
16,000 pounds in winter. It comes from 150 farms averaging ten cows 
each. The milk is delivered twice a day and paid for according to the 
amount of butter fat which it contains. 


FEWER NATURAL ADVANTAGES THAN ILLINOIS. 


The little country of Holland supports a population nearly twelve 
times as dense as that of [h- : 
nois, and exports an immense 
amount of butter and cheese, 
without the natural advan- 
tages enjoyed by the Central 
States. They do, however, 
have cheaper labor, and the 
milk flow is not reduced for 
three months during the 
summer by the cows being 
tormented with flies. 


Here is a country where : 
; = Milk hauler in Holland. One horse will 
the land is worth from $500 haul two tons on the good, level road. 

to $1,000 an aere, and in 

many cases naturally no better than much of our Illinois land. Yet 


these people pay their rents or interest on the investment by producing 


Creamery at Leeuwarden, Holland. Unloading at receiving room on right. Filling 
cans with skim milk on the left. 
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butter and cheese, which they place on the European markets in suc- 
cessful competition with that produced in America on land of less than 
one-fifth the value. They do this in spite of the fact that they cannot 
produce the amount of digestible nutrients per acre that we can with 
either corn or alfalfa. 

The secret of their success is easily understood, and may be stated 
in a few words—efficient cows, excellent care, co-operation and superior 
quality of butter and cheese. 


DAIRYING IN DENMARK. 


Denmark is a country of small land holdings. The chief occupa- 
tion of the Danes is dairying, and in wealth per capita, Denmark is next 
to Great Britain, but has the advantage of having this wealth distrib- 
uted among the many. One-half of the two and one-half millions of 
people in Denmark are engaged in agriculture. These self-respecting 
farmers live in a style of refinement and comfort that is surprising. 
They are intelligent, industrious and honest, and their system of co- 
operation is based on these conditions. Their interests are those of a 
small nation given up largely to one occupation and one aim so that the 
difficulties of one are experienced by the many, and that which is 
beneficial to one is a benefit to the country as a whole. 

It is important for the American dairyman to consider briefly the 
recent history of the agricultural conditions of Denmark and what has 
brought about the marvelous dairy development. After the Napole- 
onic wars the country was worn and wasted. When only partly re- 
covered, the Prussian war of 1864 again brought great agricultural and 
commercial depression. At this time the chief agricultural pursuit 
was wheat raising, and it did not take the shrewd, far-seeing mind of 
the Dane long to discover that a continuance of wheat raising on the 
already worn and impoverished soil was not in accordance with sound, 
economic principle. Some radical changes in their general methods 
of farming were imperative if they were to prosper in any marked de- 
gree. It is because of these facts, coupled with their present prosperous 
conditions, that every American farmer should study what has taken 
place in Denmark, agriculturally, in the last forty years. Some of the 
factors that led to their success are here noted. 

The history of the rise of dairying in Denmark is one of the most 
interesting and instructive chapters in agriculture. It is only a gen- 
eration ago that the Danes changed from wheat raising to livestock, 
and the cows of the country were very inferior dairy animals, but by a 
course of careful, persistent and systematic selection and co-operation 
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they have built up two strictly dairy breeds of a high order, and an 
efficient system of cropping adapted to the largest possible production 
of milk. To show what Denmark is producing it is only necessary to 
mention that she exports annually $87,000,000 worth of butter, bacon 
and eggs, nearly all of which go to Great Britain. 

As a part of the general movement for reconstruction, the increase 
of the high schools and all other agencies of education formed no small 
part. The number of small holdings was also increased and a gen- 
eral system of co-operation started which was followed later by govern- 
ment assistance. Each community, with the help of its neighbors and 
the government, has worked out its own plan, based on the principles 
of economic production and co-operation. It is on these two principles 
that Danish agriculture is built. While the size of the country lends 
much to the possibility of a national system of co-operation, the fact that 
the United States is so large and has such varying aims and conditions, 
does not prevent the application of economic methods, nor does it in 
any way hinder the development of successfully planned community co- 
operative interests—interests which would greatly aid in the establish- 
ment of a uniform product, a dependable basis of supply, and constant 
markets. 


FARM MANAGEMENT. 


Lying as it does, with the narrow peninsula exposed to the cold north 
winds, and the islands in a land locked sea, Denmark exposes its area to 


A typical Danish farmer and his home. 


varying climatic conditions and contains markedly different soils. Com- 
pared with the sandy lands of the northern peninsula, the warm, rich 
soils of the islands are much more productive and enjoy a longer season 
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of growth, calling for different management. It should be kept in mind 
that the country contains less than 15,000 square miles, or only one- 
fourth the area of Illinois. On the whole, the land is naturally poor 
and the climate not congenial. The country lies low and is either flat or 
undulating. The summers are comfortable, but so short and dry that 
oats have only time to mature and, 
of course, Indian corn cannot be 
raised. The cows have to be kept 
indoors more than half the year. 
The two significant and impor- 
tant factors in Danish agriculture 
are that ninety per cent. of the 
land is owned by the men operat- 
ing it and the greater part of the 
country is under cultivation. 
The British farmer has sought 
economy in putting more land 
to grass and thus saving labor, while the Danish farmer has 
found success in the opposite direction. About the only resource of the 
Danes is their land, and although it is in many places poor by nature, 
they have made the most of it. Improved land laws and systems of 
land tenure, with education and co-operation, have gradually changed 
the agricultural conditions of Denmark from distress to prosperity. 
Large estates have been divided into small farms that are now tilled by 
their owners. The careless methods of former days have given place 
to an intensive and skillful dairying. The beef producing cattle have 
been displayed by dairy cows until they hold full sway on almost every 
farm and have brought success and prosperity to Denmark. 
The farms vary in size from ten to three hundred aeres, the aver- 
age being about fifty acres. The whole country is given up to the most 


A large windmill for grinding grain. 


Danish farm cottages. 


intensive methods of agriculture, about seventy per cent. of the farm 
land being under cultivation, and the thirty per cent., that is in grass, 
is not pastured. A seven year rotation is in general practice, as follows: 
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Birst veatrn ieeerten eer e eene Clover and grass 


Secomdsy vedas mince he Loe eels eee Clover and grass 
hiv year: Ree eee erate. ee Oa aise ese eI Rye 
IB ourth : Veale A ateare tee ecewk ic ects ch te) av eco Oke OS Wheat 
But Glieyieart: sas atts See tee Oo yeh to gc Denes ear Roots 
DEX BVCAT" + xray 8 18S Seo no ac eh EN eRe See RISE Barley 
SEV Gmbh WaT ve a8 ae rae laioiyacuenaeecemeaenerck a aie ane eh oemee Pee Oats 


The land is in grass only two years. The first year it usually grows 
a strong crop of rye, grass and clover. Part of this is carted to the 
barn and fed to the cows green, part is eaten off by the cows being 
tethered on it, and the remainder is made into hay. The second year in 
grass, the land is treated the last 
of April or first of May with the 
liquid manure which every farmer 
carefully saves in a cistern. In this 
way they produce heavy crops of 
grass, for the first crop is generally 
good as a result of previous ma- 
nuring. 


The rye is cut green for early 
soiling, and from this time until 
fall the cows are either soiled with 


green feed in the barn or tethered 
A Danish farm house, with rose garden on it, or both. 
in front. 


The aim of the Danish farmer 
is to keep the largest number of efficient cows possible on a given area. 
On the large farms a cow is kept to about two and one-half acres, while 
on the smaller farms a cow is kept on even less area, as more intensive 
methods are practiced. In addition to this, enough young stock is 
raised to keep the herd supplied with cows. s 

From their feeding of cake and meal and the stall feeding of green 
crops, an immense amount of manure of fine quality is made, and with 
their careful methods of husbanding the solids in a covered manure pit 
and the liquids in a cistern, and applying in small quantities at fre- 
quent intervals during the rotation, the producing power of their land 
is increasing from year to year. This, again, increases the number of 
cows they are able to keep, and thus from year to year the country is 
becoming ‘more productive and more dairy products are being made. 
But even the Danes have not yet realized the full possibilities of inten- 
sive dairying. 
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FARM BUILDINGS. 


The arrangement of the buildings on the Danish farms is quite 
uniform. They are usually placed in a square around an open court. 
On the smaller farms the square is frequently incomplete, having build- 
ings on only three sides, while on the smallest farms there are but two 


Old Danish farm house. 


buildings, placed at right angles. When the buildings are in a square 
the house occupies the side of the court toward the road. Opposite this 
is the hay and straw barn. On one side of the court are the horse 
stable and cow stable, and on the other side the granary, storage for 
machinery, and the pig sty. In the central court, which is paved with 
stone, is frequently found a large 
Danish pump and a horse power 
for threshing and cutting hay or 
straw. Outside of this court, but 
adjacent to the stable, is usually 
the manure pit, which is walled 
up four feet on the sides and has 
an impervious bottom. Many 
times this has a roof to protect the 
manure from waste by rain. <A 


cistern for liquid manure is near, 
and if the manure in the pit be- 
comes too dry to decompose prop- - 
erly, the liquid is pumped onto it. Corner of Danish court showing cottage 
: and stable. Stork’s nest on ridge of 

On some of the large farms where oor. 
the court has more size the manure pit is inside the court. 

Danish buildings are constructed of stone or brick, and on the older 


ones the roof is of thatch, held on with cross sticks at the ridge. The 
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buildings are kept whitewashed, and with their thatched roofs present 
a neat, tidy and artistic appearance. The barns are low at the eaves— 


a 


A large Danish barn. 


not over eight to ten feet, and the height of the peak depends upon the 
width of the barn. This determines the size of the mow for storing 
hay over the cows. 

The cow stable is universally 
built with a feed alley in front of 
the cows. In some of the stables 
the cows head toward the center, 
and in others they head toward the 
wall, but are never placed against 
the wall with no feed alley in 
front, as in Seotland and Holland. 
The floors of the older barns are 
of cobble stones, but in the more 


recently constructed ones they are 

House on large Danish farm. P 
of cement. The cows are fastened 

with a rope around the neck, rods 

extending from a swivel on this | 


rope below the neck to a perpen- 


dicular rod fifteen inches long 
fastened to a post at either side, | 
giving the cow a considerable 
amount of freedom with her head. 
The platform on which the cows 
stand slopes gently toward the 
gutter, the latter being about nine 
inches deep and eighteen inches 
wide, and connected with the 
liquid manure cistern. Stable corner of court. Danish pump in 
The houses are neat, attractive organ Rae oe Be 
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and homelike, with frequently a fine rose garden in front and large trees 


to furnish shade. 


Interior of court on large farm. Dairy on right. Cow stable on left. 


DAIRY CATTLE. 

The million dairy cows of Denmark are confined almost exclusively 

to two breeds—the Danish Red, of Zealand and the islands, and the 
Jyske, or Black and White cow of Jutland. Both of these have been 
developed within the last thirty-five years from the native stock of the 
country, by careful selection for milk production. The Red cow is a 


Corner of court on a large dairy farm. 


product of a cross of Schleswig blood on the native rather scrubby cattle. 
The result is a race of fine dairy cattle, weighing from 1,000 to 1,100 
pounds. They are dark red, with black muzzle, medium size, deep body, 
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medium bone, fine skin and well developed udder and veins. The Black 
and Whites of Jutland have been developed from the beef breed in use 
in earlier times. They are a larger breed than the Red cow, resembling 
the Holstein-Freisians in color and size, but are shorter inleg and deeper 
in body than the Dutch cow. Both of these breeds have a distinctively 
dairy conformation and are good, economical producers. 


wie cia nett 


Interior Danish cow stable. 


The development of the breeds to such a high degree in twenty- 
five to thirty years has been due to the farmers’ skill, intelligence and 
common sense in selecting and breeding for milk production alone, and 
the efficiency of these cows is a most striking exampe of what may be 
accomplished in a short time if good, systematic work is done and 
common sense and judgment are exercised. While many of the bulls 
used are young and untried, they are always individuals of merit and 


Large herd of Danish red cows tethered in second crop clover, August 3. 
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from cows with large records. Only the best heifers are raised, and 
with the record of the dam and the qualities of the sire known, their 
selection is compartively simple, and better cows can be raised than 
ean be bought on the open market. The price of cows is from $80 to 
$90, some of the best averaging as high as $100, so that it is also profit- 


4 


es 


The black and white cow common in Jutland. Herd tethered in distance. 


able from the financial standpoint to raise the young stock to replenish 
the herd. Heifers drop their first calf at from two to two and one-half 
years of age, and if they prove to be good producers, are usually kept 
in the dairy until twelve years old, when they are fattened for beef. In 
fairly good condition, cows bring 514 cents per pound. Old, thin cows 
bring less. 


Cows at tether. <A typical scene on a Danish dairy farm. 


FEED AND CARE. 


The cows are treated with kindness, and every effort is made to 
have them comfortable at all times. On many farms the cows are reg- 


. 
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ularly groomed. Tethering the cows on grass is usually commenced the 
fore part of May, for a portion of the day, at least. 

The soiling crops used are rye, oats and peas, oats and vetch, and 
clover and grass. These are hauled to the barn and fed green, or pas- 
tured off by tethering the cows along the edge. In some sections 
where the farms are small all the land is under cultivation and the 
cows are kept in the barn until the oats and peas are nearly mature, 
when the cows are tethered on 
these during the month of July, 
after which they are too ripe to 
be well relished. The cows are 
then changed to the second crop 
of clover which by this time is 
from twelve to eighteen inches 
high. Some dairymen practice 


partial soiling all the time, cutting 
green rye the last of May, which 
Tethered in plenty. Harvesting oats three : i 
feck Thicin Ameue 7. was sown the previous September. 
When this rye becomes ripe in 
June, they feed clover, and when this is mature, about July 1, oats and 
peas are fed. After these, the second crop of clover is ready. It must 
be remembered that in the cool European countries it requires much 
more time for grain to ripen after it is fully headed than in the Cen- 
tral States, thus making the soiling season of the crop much longer. 
It is the general rule to pasture until short of grass, about July 1, and 
then soil until the grass is good again. The cows are left on pasture 


Bringing tethered cows to stable at milking time. Field of roots in foreground. 


until October, the exact time depending upon the season, thus making 
the period cows receive green feed extend over nearly six months. 

The cows are seldom turned to pasture in Denmark, but tethered 
by means of a halter on the head and a rope or chain twelve to twenty 
feet long, which is attached to a ten-inch pin driven into the ground. 
The cows are moved, five times a day, from three to six feet, depending 
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upon the amount of feed. In this manner the crops are grazed _ off 
without waste from tramping. The great advantage of this system of 
tethering is that the crops can be allowed to grow two or three feet 
high and yet be eaten down without wasting, thus producing much 
more feed per acre than can be grown on pasture that necessarily must 
be kept eropped fairly close. This is the Dane’s chief point in the 


Calves tethered in clover. 


economy of feeding during the summer. Practically no grain is fed 
while cows are on grass. A few dairymen feed a httle oil cake to 
their best milkers. 

The usual method of watering is to haul the water in a tank on a 
low-wheeled, one-horse wagon twice a day to the tethered cows. Doors 
are placed in the top of this tank at either end, and by proceeding 
directly across the field along the line of tethered cows, stopping the 
horse midway between the tether stakes, two cows can drink at the 


Water supply for tethered cows. Instead of driving cows to water the Dane drives 
the water to the cows. 

same time, making the task of watering easy. Some take the cows to 

the stable to be milked three times a day, and in this ease the watering 

is done there. During the winter the cows are watered by pumping 


into the cement manger, or at an indoor watering tank. 
A—15 
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The cows are put into the stable in the fall and not let out again 
until the following spring. They are fed all the straw they will eat, 
and, on the average, 4 pounds of hay, 40 to 100 pounds of roots, and 
about 6 pounds of grain per day, consisting of oil cake, bran, barley 
and oats—the grain being fed according to the milk flow. 


Many of the dairymen on the 


small farms milk three times a, . eee| 
day, having ten cows to the milker. 
On the large farms they usually 
milk but twice a day having from 
fifteen to twenty cows to the 
milker, requiring two and_ one- 
half hours, night and morning, to 
do the milking. 

The cows are allowed to go dry 
from six to eight weeks. To sup- 


ply the Danish export trade of 


butter, an even flow of milk is re- 


Milking in Denmark. 


quired the year round, and most 
of the cows freshen from September to May. The male calves and any 
heifers not needed for future cows are sold for veal at from three to 
four weeks old. Calves are not allowed to suckle their dams. They are 
fed whole milk for the first week. After this it is gradually changed 
to skim milk and this is fed to the heifers until they are four to six 
months old. From this time on they are raised on pasture during the 
summer, and in winter are given hay, straw and roots, and sometimes a 
little oil cake. 


COW TESTING ASSOCIATION. 


The first co-operative cow testing association was organized in 
1895. Later these proved so help- 
ful a factor in weeding out the 
unprofitable cows, that they have 
increased rapidly, until at the 
present time there are about five 
hundred associations in operation. 
A man is employed by each asso- 
ciation to visit the farms and do 


the testing every three weeks. He 
weighs the milk of each cow and 


Returning from milking cows at tether. 
Laborer’s cottage in background. keeps an accurate record of the 


feed consumed, so that at the close 
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of the year the dairyman can determine the net. profit per year from 
each individual cow, and which of his cows are the most efficient pro- 
ducers. By raising the future herd from the best cows the average pro- 
duction has been greatly increased, both in milk and butter fat, and, as 
would naturally be expected, the yield per one hundred feed units con- 
sumed is also greater. This system of feed and milk records has been 
a prime factor In improving the dairy cattle of Denmark to such a high 


degree in so few years. 


CITY MILK SUPPLY. 


The question of a pure milk supply for cities was first solved in 
Denmark when, about 1878, Myr. 
Busek, an able and philanthropic 
man, attempted to supply Copen- 
hagen with absolutely reliable 
milk produced from cows war- 
ranted free from tuberculosis. He 
was assisted by a board of physi- 
cians, and established the basis on 


which the city is now supphed 
with milk as nearly perfect as Can Town dairyman’s house and cow stable. 
be obtained. 

The real problem of supplying a large city with milk oeeurs but a 
few times in Denmark, so that a brief description of the methods em- 
ployed by the two large companies of Copenhagen will give an idea of 
the care taken to secure the proper results. These two companies handle 
over 100,000 pounds of milk a day, all of which is produced under 
veterinary inspection and in ac- 
cordance with strict rules laid 
down by the company. Inspectors 
are employed, whose duty it is to 
see that every producer lves up 
to these rules, which require clean- 
liness at every step. As soon as 
drawn, the milk must be cooled 
and kept below 50 degrees F., un- 
til delivered at the bottling plant 

Gin eenines chine in Copenhagen. Here it is sam- 

pled and tasted—the slightest off 

flavor being sufficient to cause its refusal. After passing the inspector 
and weigh can it is pasteurized at 180 degrees F., cooled to below 50 de- 
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grees F., and put into small-necked bottles sealed with corks or ex- 
panded pulp covers. 

Milk of different standards is sold, but each is distinetly marked 
with a label stating the quality and price. Milk sold in bulk is sent 
out in large sealed cans from which it may be drawn only through a 
faucet, over which must appear a statement of its quality. In this way 
skim, one-half skim, whole milk and cream may be put out by the same 
wagon at prices varying according to the quality without danger of 
the purchaser being defrauded. But all of this milk is of the same 
high standard from a sanitary standpoint, as it has all been produced 
under the same rules, which require the dairymen to provide healthy 


Co-operative creamery. 


cows, clean barns and utensils, proper care and feed at all seasons, and, 
to insure proper cooling, thirty pounds of ice must be provided for 
every eleven gallons of milk produced. 

This system of inspection and company control has been brought 
about largely through the guidance of the directors who, without re- 
muneration or money interests, serve to see that the supply of milk is as 
nearly perfect as possible. 


MANUFACTURED PRODUCTS. 


In Denmark dairy manufactures are confined almost exclusively to 
the making of butter. The first co-operative creamery was started in 
1863, but co-operative creameries were not generally successful until 
after 1880. It was about this time that the centrifugal cream separator 
came into practical use, and this gave creameries a special impetus and 
advantage. From this time the dairy industry grew with marvelous 
rapidity until for several years the production of milk and making it 
into butter in co-operative creameries has been the chief industry of 
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the country. There are 1,100 co-operative and 300 private creameries 
in Denmark. These manufacture over 200,000,000 pounds of butter a 
year, eighty per cent. of which is exported to Great Britain. 


Rear view Danish creamery. Milk cans on receiving platform at left. 


The milk is hauled to the creameries in large milk wagons which 
pass along the main roads. Farmers living off these roads bring the 
milk to the hauler. Same farmers combine with their neighbors and 
haul the milk themselves. In summer the milk is delivered twice a day 


Milk hauler. 


and in winter once. Stringent rules are laid down in regard to cooling 
the milk on the farm and in not mixing morning’s and night’s milk. 
All foods which may impart an objectionable flavor to the milk are 
forbidden. Milk from newly calved cows must not be sent to the cream- 
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ery until after the fifth day, and milk from diseased cows is prohibited. 
The creameries are compelled by law, to pasteurize all skim milk by 
heating to 180 degrees F. before it leaves the creamery, to prevent the 
spread of tuberculosis through this medium. Penalties are imposed 
for nonobservance of these rules, but the loyalty of the Danes to their 
own organization makes it rarely, if ever, necessary to infliet these 
penalties. 

When the Danes decided to make butter 
for the English market, they, of course, 
had a large amount of skim milk as a by- 
product, and in looking for a way to get 
the most money out of this, they soon dis- 
covered that English bacon was selling at 
a high price, and at once set about con- 


verting their surplus skim milk into bacon 
A mother of Danish bacon. hogs, and exporting bacon to England with 
the butter. 

The creamery buildings are always sanitary and substantial, being 
constructed of brick, with slate roofs and cement or tile floors. They 
have a tidy appearance and are surrounded by a lawn kept neatly 
trimmed and planted with trees, shrubs and flowers. 

The machinery used in the creameries is not as convenient or up-to- 
date as ours. Of the 1,400 creameries in Denmark, only 300 have the 
the 
remaining 1,100 using the old up- 


combined churn and worker 


right Danish churn and _ table 
worker. Many of the butter makers 
still use six or eight old fashioned 
shot gun cans in which to develop 
their starter. 

The secret of the Danish butter 
makers’ success hes largely in their 


habit of thoroughness. They first 
construct a sanitary building and Danish farmer’s wagon delivering bacon 
then keep it clean by daily serub- esate ne 

bing. This applies equally well to all the machinery and apparatus in 
the creamery. In addition to this they have milk delivered to the 
creamery in almost ideal condition. Another secret of the Danish butter- 
makers’ success is that they study their business thoroughly, becoming 
very proficient, as they expect to remain at this occupation for their 


life work. Because of this proficiency they turn out a product of 
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uniformly high quality which is the chief factor in the success with an 
export trade. 
WIAT WE MAY LEARN FROM DENMARK. 


To show the marvelous recent development in Danish dairying it 
is only necessary to state that the receipts from cows at the present 
time are seventeen times what they were thirty years ago. From the 
million dairy cows of Denmark is exported 200,000,000 pounds of but- 
ter a year, worth $44,000,000. At this rate, Illinois, in proportion to 
her area, would have to export $176,000,000 worth of butter annually. 

With all our boasting about rapid progress and a developed eivili- 
zation in America, we are a slow people. The Danes owe their rapid 
rise and marvelous success as a dairy nation to the fact that they were 


A load of Danish butter for export to England. 


alive to the demands of the markets of the world and strove to meet 
those offering the greatest remuneration. To secure and hold these, 
when a practice has been proved by economic value they do not waste 
a generation or two in adopting and putting it into general use. 

The Danish dairyman understands that co-operation is one of the 
chief underlying principles for the highest success. This attitude is 
in striking contrast to that of the average American dairyman. Co- 
operative creameries are frequently pointed to in America as the only 
thing in which co-operation among farmers has been successful, yet 
most of our creameries in Illinois started co-operative, and in a few 
years either closed or changed to independent ownership. This shows 
in a most striking manner the lack of the co-operative, trustful spirit 
among American dairymen, which has proven of such great value to 
the dairymen of little Denmark. 
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The Danes have incorporated in their people the important knowl- 
edge that money is not the only thing in hfe, and that each man owes 
a duty to his fellows—that the interests of the community—yes, the 
nation—may prosper. This has yet to be instilled in the hearts of many 
Americans. 

The Danes do not have as good a climate or soil as is enjoyed in 
the Central West. They have small patches of different crops, and 
cannot take advantage of four-horse teams; large implements and ma- 
chinery, as can the Americans. They cut much grain by hand, and 
many of their methods are laborious. 

The important question then is: How ean the Dane afford to im- 
port and feed our corn and sell his butter in competition with us? He 
does this by being a close student of all the principles of dairying. He 
understands that dairying is an occupation requiring brains, thought 
and skill; that he must have efficient cows, economically fed and well 
eared for. 

‘“When such a state of dairy intelligence as is found in Denmark 
exists among even the American farmers who pretend to be dairymen, 
there will be less wasting of years of weary unprofitable toil.’’—Hoard. 


FINAL CONCLUSIONS. 


It is the history of the world that it is not the largest nations 
that have done the really great things. In the dairy world it has re- 
mained for the little countries of Denmark and Holland to achieve the 
most enconomical production of high grade dairy products. 

The production of clean milk is what every American dairyman 
must come to before we can hope to attain for our dairy products the 
high standard of execellence so conspicuous in the dairy products of 
Seotland, Holland and Denmark. 

In general, European dairymen have learned most thoroughly that 
to make money in dairying the first essential is to eliminate every 
‘*star boarder’’ that pulls down the profits, and have a good herd—a 
herd in which every individual cow is an economical producer of a high 
order. They have also learned that these good cows must be well and 
economically fed and cared for. 

The American dairymen should wake up to a full realization of 
his natural advantages in the cheap feed and good markets, and go at 
dairying in earnest, realizing that it requires brains, study and common 
sense to succeed. He should fit up convenient, substantial and perma- 
nent buildings and not shift from one phase of agriculture to another, 
but stay at dairying for a lifetime. 
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In no country does everything give place to dairying as it does in 
Denmark and Holland, and in no country in the world are the farmers 
So prosperous and self respecting. 

There is no dairy country, though the land may be worth $1,000 
an acre, that has the natural advantages for the production of dairy 
products enjoyed in the central part of the United States. None of the 
intensive dairy countries of Europe can produce and preserve in good 
condition for winter feeding of dairy cows the amount of digestible 
nutrients per acre that can be secured in the Central West with corn 
silage and alfalfa hay. 

There must be great opportunities ahead of the American dairymen 
if Denmark can profitably feed our grain and maintain, through dairy 
exports, her place as one of the most thrifty nations of the world. 

To embrace these opportunities, the American dairyman must re- 
alize that the four things practiced in Europe that make the difference 
between suecess and failure with the individual and that apply directly 
to the American dairyman are: a herd of efficient cows; economical feed 
and care; and clean methods. 


ESSENTIALS TO SUCCESS WITH ALFALFA IN MISSOURI. 


(Prof. M. F. Miller, Agricultural Experiment Station, Columbia, Mo.) 


The Missouri Experiment Station has been conducting experi- 
ments with alfalfa on the various soils of the State for a number of 
years, and as a result of these experiments the following summary of 
the essentials to success may be given: 

1. It takes good land to grow alfalfa without considerable care. 
Well drained creek and river bottoms, as well as all well drained and 
rich uplands, especially those containing plenty of lime, will grow it 
readily where it is properly handled. For average to thin lands much 
care is necessary to success. A stand may frequently be secured on 
average and even thin lands, but the yield is usually not sufficient to 
pay, and it is sooner or later taken by the summer grasses unless par- 
ticular pains is taken to keep these out. 

2. On rich lands alfalfa may be spring sown, but on average lands 
fall or late summer sowing is much better. From the middle of August 
to the middle of September is usually the best time for uplands in 
Central and North Missouri, but in the extreme southern part of the 
State it may frequently be sown as late as the first of October. Much 
depends upon the weather during August as to just what time it 
should be sown. Frequently the first of August is better than later 
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sowing, and very good returns have been gotten by sowing in July. 
From fifteen to twenty pounds per acre is the ordinary rate of seed- 
ing. Twenty pounds is usually best, unless the seed is very good and 
the ground is in very good condition. The seed is best broadcasted and 
hghtly harrowed in, and a more even stand will be secured if one-half 
the seed is sown when the sower is walking north and south and the 
other half when walking east and west, The seed may also be drilled 
with a grain drill, using the grass seed ‘spouts and running the seed 
through the hoes, but this is not ordinarily as satisfactory as broad- 
casting. 

3. The seed bed must be well prepared. For spring seeding it 
should be plowed in the fall preferably, so as to allow it to be well 
settled below. This settling is very essential. It should be worked to 
an excellent seed bed on the surface. For fall sowing the land should 
be plowed early, preferably in June or July. It should be plowed deep 
and well settled below by thorough working. It should then be kept 
harrowed frequently to conserve the moisture and kill the weeds as 
they start until time to sow. 

4. Inoculation on uplands which have never grown alfalfa before 
is beneficial and usually necessary to suecess. This is especially true 
of regions where sweet clover does not grow. Where sweet clover grows 
commonly, the land is usually inoculated for alfalfa. Bottom lands 
which overflow never need inoculating. Inoculation is best accom- 
plished by seattering on two or three hundred pounds per acre of soil 
from an old alfalfa field, and harrowing in immediately. This harrow- 
ing in should be done so as not to expose these bacteria to sunlight for 
any length of time. The soil for inoculation may also be dried away 
from the sun, sifted and drilled in with an ordinary fertilizer grain 
drill. 

5. Liming is beneficial to alfalfa on many South Missouri soils, 
and it is sometimes necessary to success. To begin with, however, one 
should learn to grow alfalfa on good land that does not need lime if 
he has such land on the place. Where lime is used, it should be applied 
at the rate of three or four thousand pounds per acre in a convenient 
form, except that from gas works, which contains injurious compounds. 
The ground limestone is the cheapest where large amounts are to be 
applied. Few of the very fertile lands in Missouri need lime. 

6. On lands of medium to low fertility, manuring is usually essen- 
tial to success, applying from ten to fifteen tons of manure before 
plowing. Fall top-dressing with manure, if applied with a manure 
spreader, four to six loads per acre, is very good practice on such lands. 
Care should be taken to use clean manure, free of grass and weed seeds. 


Success_With Alfalfa. 235 


7. Foxtail, crabgrass, and bluegrass are the worst enemies to alfalfa 
on most lands. On lands of medium to poor fertility the cultivation of 
the alfalfa with a disk harrow or a dull spring-tooth harrow followed by 
a drag harrow is very beneficial in controlling these grasses. After 
the first year there is practically no danger of injuring the alfalfa, even 
by very thorough working of the land. These cultivations should be 
given after the second and third cuttings, if possible. 

8. On lands of average to poor fertility the application of two or 
three hundred pounds per acre of bonemeal is very helpful in securing 
a stand and increasing yields. This is best applied with the fertilizer 
drill, drilled deeply before the seed is sown. 

9. On lands of medium to poor fertility a man must be willing to 
give a great deal of time and care to the preparation of the land, to 
fertilization, to seeding and to cultivation if he is to achieve marked 
success. On such lands alfalfa is a difficult crop to handle and is 
adapted only to men who will give it the proper attention. 

10. The use of clean, strong germinating seed, free of dodder, is 
essential to the greatest success. 


PROTECTION OF FRUIT TREES FROM RODENTS. 


(By F. H. Ballou, Ohio Agricultural Experiment Station. Reprinted from Bulletin No, 208) 
PREFACE. 


According to the official report of the Ohio Department of Agri- 
culture for 1907, there are, in the state, 266,340 acres of tree fruits, 
ineluding all classes. Of those classes more subject to tree injury by 
rodents, viz., apple, pear and plum, there are 247,700 acres. Of apples 
alone there are 243,716 acres. This great acreage includes not only the 
extensive commercial plantations, but the thousands of small, home or- 
chards, scattered in every part of the state. 

There are no data available which would render possible anywhere 
near a correct estimate of the loss of and injury to trees, young and old. 
through the work of rodents (mice, rabbits and woodchucks) in Ohio. 
While the loss is confined principally to newly set orchards, replants in 
older orchards and the younger plantations generally, this loss, in the 
aggregate, is considerable. It certainly would not be far beyond the 
bounds of conservatism to figure the loss and injury at one dollar per 
acre per year, including all ages and conditions of the apple, pear and 
plum orchards of the state. The rate of loss would be less than this in 
the larger commercial plantations, even where the grass-mulch method 
of culture is practiced; for the commercial planter generally takes into 
consideration the various sources of danger and makes provision to meet 
these with effective means of protection. With the average home or- 
chard the danger is greater than in the large plantation, and the possible 
means of protection more generally disregarded or overlooked. 

Thus do we find, by a very simple caluculation, that there is proba- 
bly ineurred, annually, the astounding loss of over $200,000 in Ohio, 
from the work of the sharp teeth of bark-eating rodents, and those of 
mischievous and destructive habits. 

Much complaint has been received by the Horticultural Department 
of the Experiment Station, of the injury and loss wrought by rodents, 
and repeated requests for suggestions as to effective means of protec- 
tion of young and newly set orchards have been received. In many eases 
bearing trees are reported killed by mice. 

In order to fully meet the demands of the planting public, this 
illustrated pamphlet has been prepared, which is the first of a series 
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of purely practical bulletins planned to be issued in the future by the 
Horticultural Department of the Station. This series of bulletins will 
present in popular form that class of information so eagerly and per- 
sistently sought by the hundreds of beginners in horticulture who write 
to the Station for suggestions and assistance. 


I. A TRUE ORCHARD INCIDENT. 

Accompanied by a little daughter, who is deeply interested in and 
delights in trees, plants and flowers and the furred and feathered fami- 
lies which make their homes among them, the writer visited a certain 
section of our young apple orchard growing under the grass-mulch 


Fig. 1. “‘Baby rabbits—Come and see!” 


method of culture on a steep hill slope at ‘‘Dale View.’’ It was in 
the late summer of 1908, the season at which the owners of young trees 
should plan for protection from rabbits, which often begin testing the 
sharpness of their teeth as early as November, while there is yet an 
abundance of green vegetation upon which to feed. 


238 Missouri Agricultural Report. 


The first tree visited was one which had been top-grafted in the 
spring of 1908, with a rare, new variety. While admiring the growth 
of this young tree, the loss of which would be a very serious matter in- 
deed, the observing eyes of the little girl detected a bit of rabbit fur 
clinging to the grass stems near by. Here was a recognized elue to 
something of interest to a youthful lover of nature. A short search fol- 
lowed and its object was discovered. 1s 


‘“Baby rabbits—come and see!’’ Parting the blue grass and white 
clover she exposed four little, frightened balls of fur, shrinking down 
in the small, grass-lined excavation in the ground. 

Here, indeed, was an orchard problem! Within five feet of the 
base of the almost priceless tree and surrounded by other young trees 
of value, was a quartette of youthful representatives of a formidable 
orchard pest. ‘‘To kill or not to kill’? might naturally become the 
question in the mind of the orehardist under these circumstances. 
Should the enemy be diminished by four at a single stroke, or should 
the tree be protected and the enemy spared? The question in this 
instance was submitted to American girlhood for decision. 

The verdict was rendered without debate. The tree was protected 
—so was the enemy! The one to continue growth unblemished with 
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promise of fruitful days to come; the others to rapidly outgrow their 
period of innocence and harmlessness and develop into agile, rollicking, 
mischief-working rodents which inspire no further real appreciation 
until ‘‘bagged’’ by a careful gunner; then, at last, they “‘promise to be 
good’’—served on the table of the orchardist. 


Fig. 3. The tree was protected—so was the enemy! 


II. OTHER DISCOVERIES. 


Let us resume our visit of inspection in this young orchard. Here 
is a row of trees six or seven years of age which has, in a measure, 
outgrow the period of danger of injury by rabbits. Dare we allow 
ourselves to feel secure in considering these beyond the need of further 
attention. By no means! They had been heavily mulched with grass 
eut from between the rows in June; but up through this mulch are 
pushing, here and there, sturdy growths of rag-weed, yarrow, sorrel and 
other strong-growing weeds which, together with the decaying material 
of the mulch beneath, provide excellent hiding places and covers under 
which the field or meadow mice will work when winter comes, if not 
before. 

Let us draw back the mulch from about the stems of a few of the 
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trees and see what may be found. Many ‘‘runs’’ and burrows of field 
mice are thus exposed, but the trees, so far, seem to be untouched; for 
it should be remembered that proper precautions had been taken each 
autumn previous, to protect these same trees from winter injury by mice. 
We are just about to congratulate ourselves that our young orchard 
is unblemished when we examine a much-prized tree of the Benoni 
apple and find it almost completely girdled. There are even fresh 
marks of mischievous, little teeth, impressing us with the truth 


Fig. 4. They promise to be good. 


that we should not consider our mulehed trees safe from these little 
rodents even in the summer season. 

Resuming our way through a younger portion of the orchard we 
come upon a little tree whose stem is scarred by deep, jagged wounds 
where the powerful jaws and vicious cutting teeth of some rodent have 
been exercised. The bark has not been eaten as by rabbits or mice— 
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only terribly mutilated. The destructive work is at once recognized as 


ce 9? 


that of a trespassing woodchuck or ‘‘ground hog,’’ whose freshly-made 
burrow is found nearby. 

Farther up on the hillside other mounds of fresh earth clearly show 
that a colony of these troublesome rodents is establishing itself and 


forcing upon us many destructive and unwelcome guests. With the 


Fig. 5. Where danger lurks. 


patience and cunning that in time become characteristic of the devoted 
photographer, we succeed in catching, with the camera, a very-much- 
alive “‘chuck’’ indulging in a day dream in the entrance to his burrow. 

Later this same burrow shall have dropped into its deep passage 
a small ball of rags or twine saturated with bisulphide of carbon, after 
which the entrance must be closed securely with a banking of soil firmly 
tamped or pounded. The deadly penetrating vapor or gas from this 


A—16 
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dangerous, explosive chemical, will fill the burrow and the inmates will 
lapse into a sleep during which there will be no dreams of mischief for 
the future. 


II. OBJECT LESSONS IN TREE PROTECTION. 


As an object lesson in tree protection, a row of young trees in this 
young orchard was fitted with the various types of mechanical pro- 
tectors, now known and used by various horticulturists. These are 
shown by photographs on the following pages, and are accompanied by 
brief descriptions and remarks, which will readily enable the planter to 
decide which form or means of protection will best suit his conditions. 


BANKING WITH SOIL OR CINDERS. 


The soil or cinder mound as a protection against tree injury by field 
mice is first described, not only because it is quite effective in it- 
self, but because it is recommended in conjunction with various other 
mechanical protectors designed to prevent injury by the larger rodents. 

Mice rarely injure trees except where grass, strawy manure, boards 
or trash of some kind about the base of the tree provide a hiding place; 
they will not come out into the open to work, but choose to perform 
their depredations under cover. 

In mounding fruit trees for protection from mice there are three 
important points to observe: 

First, clear away the grass, trash or mulch from the base of the tree 
for a foot or more in all directions. 

Second, with the foot or, better with a ‘‘post tamper,’’ thoroughly 
firm the surface of the soil about the base of the tree. This breaks 
down and fills any runs or burrows that may be just below the surface. 

Third, with a few shovelfuls of fresh soil or cinders, form a small 
mound (twelve or fourteen inches in diameter at the base and from 4 to 
6 inches high) about the stem of the tree, firming the soil well. 

The tops of these small mounds are usually kept quite bare by the 
sweeping force of the winter winds, even if there be several inches of 
snow on the ground. Mice will not venture out on these exposures to 
feed on the bark of the trees; and burrowing into the freshly packed 
soil is not likely to be attempted in the winter, even in open weather. 

The mounds may be left throughout the year, but they should be 
tamped hard and repaired by the addition of fresh soil each autumn. 

Where cinders are available these are a most excellent and inex- 
pensive material with which to mound the stems of all kinds of fruit 
trees. Mice will not burrow through the cinders as they do through soil. 
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THE WIRE SCREEN. 


This is the ideal and complete, all-round protector, and it is, there- 
fore, given first place among the 


mechanical forms. True, it is 
more expensive than many others, 
but it is lasting and thoroughly 
effective against all kinds of ro- 
dents which prey upon the stems 
of young trees. Being so lght 
and open, it presents the least ob- 
struction to strong winds; the air 
and sunshine are freely admitted; 
no dark and secure places of con- 
cealment, such as invite woolly- 
aphis and other forms of insect 
life are afforded. 

This protector is made of gal- 
vanized wire cloth of one-quarter 
inch mesh (four 22 gauge wires 
to the inch) which may be pur- 
chased from the larger supply 
houses in rolls of one hundred 
hneal feet and in any width from 
twenty-four to thirty-six inches. 

For apple trees the 24-inch 
width is usually the more conveni- 
ent size. This is cut crosswise 


with tinners’ snips or shears into 
12-ineh sections, making pieces Fig. 6. Vicious work of woodchucks. 
12x24 inches in size. These sections are carefully bent or rolled over a 
small round piece of wood (a section of broom or fork handle will an- 
swer), shaping them into cylinders 214 to 3 inches in diameter. It is 
well to allow the edges to lap about one inch. 

The cylinders are placed about the stem of the trees where their 
own tension will close them securely. 

At the present quoted price of $3.00 per roll of 100 lineal feet for 
24-inch wire cloth, protectors of the dimensions given will cost $3.00 
per hundred, aside from the work of cutting and shaping them, which 
anyone handy with tools can readily do. 
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SMALL POULTRY NETTING. 


This protector is made of ordinary weight, galvanized wire poultry 
netting of one inch mesh. This is quite as effective against rabbits as 
the closer woven wire cloth, but will not protect the trees from mice. 
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Fig. 8. The wire screen. 


This netting may be purchased in bales of 150 lineal feet and cut and 
shaped just as described for the wire cloth. The present price of the 
24-inch wire is $3.30 per bale. This style of protector would, therefore, 
cost $2.20 per hundred. These are very neat and sightly and do ad- 
mirably for cultivated orchards, or wherever the method of culture or 
the environment does not favor the presence of field mice. In combina- 
tion with a slight mound of soil about the base of the tree, mice will 
rarely prove troublesome. 
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STANDARD POULTRY NETTING. 


It often happens that the planter of a few trees has at hand a 
quantity of old poultry netting of standard or 2-inch mesh. From this 
stock in hand quite serviceable protectors can be made by cutting out 
sections 18x24 inches in size and rolling them around a section of broom 
handle, as described. The mesh being so large, the pieces are cut six 
inches wider than in Figs. 8 and 9, in order that there may be at least 
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Fig. 9. Small meshed poultry netting. Fig. 10. Standard poultry netting. 


two rounds of the netting encircling the stem of the tree. Rabbits and 
woodchucks will not be able seriouly to injure a tree thus protected. 
This form presents no obstacle to the work of mice; but mounding 
slightly, in connection, will baffle these little pests. Made from new 
stock 24 inches wide, purchased by the bale of 150 lineal feet, this style 
would, at present prices, cost $1.50 per hundred protectors, 
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THE SPIRAL WIRE. 


Spiral protectors of heavy wire have been offered on the market for 
some years, but there are few used in Ohio. While effective against 
rabbits, they are of no avail against mice, except as the trees are 
mounded. Hence, this form is not superior in any way to the wire 
netting protectors already described. : 


Fig. 11. The spiral coil. 


Fig. 12. Wood veneer. 


WOOD VENEER. 


This style is effective against all kinds of rodents; but, as they 
form a tight, close, light-excluding cylinder, various forms of insect 
life thrive in the crevices and under the cover thus provided. The 
woolly-aphis or root louse, when present in the orchard, increase in 
great numbers on the bodies of these trees under such covers. While 
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the veneers are excellent protectors for the winter season, both from in- 
jury by rodents and from winter injury to the stems of the trees, they 
should be removed during the summer season. The different forms of 
wire cylinders are preferred. 


CORN STALKS. 


There is no device superior in effectiveness against rabbits and 
goundhogs than this, and certainly none cheaper for the farm orchard. 
There is practically no cost of material where corn is grown or corn- 
stalks fed. A good plan is to take the bundles of stover as they come 


Fig. 18. Corn stalks. 


Fig. 14. Wire cloth and corn stalk. 


from the field, before feeding to the stock. Lay the bundle on a low 
platform or broad, low box, and ‘‘square-off’’ the butts with on ordi- 
nary ‘‘Lightning’’ hay knife. A solid block and a broad-ax may be 
made to answer, but the hay knife is much better. Next cut off a two- 
foot length of the lower ends of the stalks in the same way. These sec- 
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tions may be fed to the stock either in a manger or in the feed lot, 
where the blades will be cleanly and neatly stripped off. After a few 
days’ feeding, several hundreds or even thousands of these uniform 
length stalks may be rapidly gathered up and tied in bales for future 
use. Five or six stalks 
bound firmly about the stem 
of a young tree, with twine 
or short sections of bailing 
or broom wire, as shown in 
the picture Fig. 13, will con- 
stitute a protector that will 
last not only for one season, 
but for several, or as long, 
usually, as the tree needs 
protection from rabbits. The 
stalks readily yield as the 
stem of the tree increases in 
size. In case wire ties are 
used for binding on the 
stalks, great care should be 
exercised to see that these 
are removed from about the 
tree when the stalks are 
taken off. If not removed, 
they will drop down about 
the collar of the tree and be- 
come covered with soil and 
forgotten. Trees have been 


killed by wire girdling in this 


Fig. 15. The short, wire cylinder. 


way. 

By mounding the bases of the trees slightly with fresh soil and 

firming it well, a stalk-protected tree is quite secure from all rodent 
enemies. 


COMBINATION WIRE CLOTH AND CORN STALKS. 


This form will appeal to the most exacting. The stalks protect the 
stems from rabbits, while the 8-inch wire cloth cylinders, cut from the 
same material in Fig. 8, completely baffle the mice even in badly infested 
orchards. The wire cylinders should be forced down two or three inches 
in the ground. These cylinders are formed from sections of wire cloth 
8x12 inches in size. Cost, about 1 cent each. 
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THE SHORT, WIRE CYLINDER. 


When trees have attained the age of six or seven years they are 
usually beyond the period of injury by rabbits. We then have to pro- 
tect only against mice. The short galvanized wire cloth cylinder alone, 
well imbedded in the soil about the 
base of the tree, is quite sufficient 


even in badly infested orchards, ex- 
cept when unusually deep snows 
come and le a considerable time on 
the ground. It may then be well to 
tread down the snow immediately 
about the tree, to prevent mice bur- 
rowing about and feeding upon the 
stems above the protectors. 


THE SIMPLE PAPER CYLINDER. 


In combination with the soil or 
cinder mound, paper wrappers of 
different kinds are temporarily ef- 
fective in protecting from rabbits; 
but these protectors should be re- 
moved during the summer season be- 
cause of the fact that they afford 
excellent places for concealment of 
the larvae of certain insects and for 
the woolly-aphis. 


A simple paper cylinder formed 
of ordinary printing, wrapping or 
even newspaper, will serve well for a 
single winter. The picture above shows clearly the manner of applying 
and tying in place. All paper wrappers should extend a little below the 
surface of the soil at the base. 


BUILDING PAPER. 


ce 


A good grade of building or ‘‘sheathing’’ paper is, of course, pre- 
ferable to wrapping or newspaper for tree protection. According to 
grade, these heavier wrappers should cost but from one-tenth to one- 
fifth of a cent each or 10 to 20 cents per 100, if the paper be purchased 


by the roll of 500 square feet. These may be put on the trees in the 
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form of a plain cylinder, or the paper may be cut into strips from four 
to six inches wide and wrapped spirally about the stem to the desired 
height, beginning at the base and fastened with twine in the usual way. 


Fig. 17. Building paper. Fig. 18. Combination wire cloth and 
building paper. 


There are two points of superiority in the plan of spiral wrapping, 
over the cylindrical protector; first, a crooked bodied tree can be closely 
and neatly covered (see picture above) ; second, the spiral wrapper is 
more resistant to the strong winds of winter which sometimes play havoc 
even with building paper protectors if not securely fastened with twine 
spirally applied. 


COMBINATION WIRE CLOTH AND BUILDING PAPER. 


This protector, put on as shown in the picture, is trustworthy 
under almost all conditions. The wire screen discourages the mice 
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while the paper wrapper is accepted by the rabbits as an invitation to 
look elsewhere for forage. The paper may be removed and the screen 
retained during the growing season. 


ANIMAL BLOOD. 


Fresh blood from a slaughter house, applied as a paint to the stems 
of trees in autumn and again in mid-winter, will prevent the work of 
rabbits. Or, the bodies of the trees may be well rubbed with a piece 
of fresh pork or beef liver with the same results. These remedies are 


not effective against mice, however, and should be used in connection 
with banking or screening the bases of the trees. 

Various repulsive and unnamable mixtures have from time to time 
been recommended as against the work of rabbits, but the above is just 
as serviceable, and much more cleanly to apply. 
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AN EFFECTIVE WASH. 


A thick paint of lime, soap, carbolic acid and sulphur is recom- 
mended to protect fruit trees from injury by rabbits, sheep and mice. 
It is made as follows: Slake one peck of fresh, stone lime with old 
soap suds, thinning to the con- 
sistency of whitewash. For the 
one peck of lime add one-half 
gallon of crude ecarbolic acid, 
four pounds of sulphur and one 
gallon of soft soap. Paint the 
trunks of the trees with this in 
late autumn. 


THE MODERN LIME-SULPHUR 


ME Ce pds 


MIXTURE. 


It has been found that the 
hme-sulphur mixture, such as 


“read 


is used for spraying for scale 


insects is quite effective in pre- 


nae. 


venting work by rabbits in the 


orchard and nursery. ‘This is 
the ordinary 15-15-50 boiled 
mixture with which nearly all 
home owners are now familiar. 
It is used as an autumn spray, 
the stems of the trees being 
thoroughly covered with the 
mixture entirely to the ground. 

For those who desire to pre- 
pare a small quantity of the 
lime-sulphur mixture for a few 


trees, to be used as a paint, the 
ace Pe ee following will be helpful: 
3. Wax. 4. Bark. Slake one pound of fresh stone 
} lime in a small quantity of hot 
water. Or, one pound of ordinary hydrated or prepared lime may be 
used instead. 
Boil for one hour the one pound of lime with one pound of sulphur 


in one gallon of water. Thin the boiled mixture with enough hot water 
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to make three and one-third gallons. This should be used while fresh, 
keeping it well stirred. 
CONCLUSION. 


If young trees be girdled in late pring just as growth is beginning, 
they may be successfully treated by binding about the wounded parts 
a heavy covering of smooth tenacious soft clay. A new bark will some- 
times form beneath the clay if the inner bark or cambium be not entirely 
destroyed. It is safer however, to insert a few long scions, as shown in 
the accompanying picture. 

This is called ‘‘bridge-grafting.’’ The sap circulation of the tree, 
cut off by the wound made by the rodents, is resumed through the 


scions, which become a part of the tree—enlarging and growing to- 
eether until, in after years, only a slight enlargement or ‘‘bulge’’ on 
the trunk of the tree thus treated will be noticeable. 

In bridge-grafting, the wounds should be made clean and smooth 
with a sharp knife and covered entirely with grafting wax. The scions 
should be cut a trifle longer than the span to be bridged, so that, when 
they are inserted, their curving form will tend to keep them firmly 
fixed in position. The two ends of the scions are cut to a thin, wedge 
form. Incisions are made in the bark with a narrow chisel—those above 
the wound sloping upward and those below sloping downward. Insert 
the scions firmly and wax heavily and securely all wounds made in the 
operation, especial care being exercised to press the wax in firmly and 
neatly about the points of union of scions with the body of the tree. 
The sectional drawing will show more clearly than printed description 
the manner of making the ‘‘bridge.’’ 


RECIPE FOR STANDARD GRAFTING WAX. 


Melt together four parts (by weight) of resin, two parts of bees 
wax and one part of tallow. Pour the mixture into a pail or tub of 
cold water. As the mass begins to cool so that it can be handled, grease 
the hands with tallow and pull and work the lump of wax until it be- 
comes quite light in color. Form into small balls or sticks for con- 
venient use. This wax will keep in good condition indefinitely. 


ALFALFA FOR HOGS. 
(George W. Williams, Humansville, Mo.) 
I have been growing alfalfa on my farm here in Polk county, Mo., 


for sixteen years, but was about six years learning how to grow it, and 
while learning the secret of success I also learned its feeding value, both 
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as a green feed and hay. For the last ten years I have used it largely 
in pork production and I consider it a very important adjunct in hog 
raising, fed both in the green stage and as hay. I pasture it but very 
little, as I value it too highly to let stock run on it and muss over it and 
waste more or less, but I soil it—that is, eut it green and feed it to all 
kinds of stock that are confined to small space. But as we have the 
hog under consideration, we will confine our remarks to him. 

Starting with spring, as soon as the alfalfa gets high enough, I 
eut and feed my hogs about all they will eat up nice and clean—none to 
waste—in addition about one-fourth as much corn as when on blue- 
grass, and they grow much faster when fed the alfalfa-than in either of 
the other cases. The brood sows seem to give a much better flow of 
milk for the pigs, and the little pigs learn while very young to eat. it. 
When winter sets in and the green alfalfa is no longer available, I feed 
the alfalfa hay with the same results as when fed green. In making 
pork I feed green alfalfa if it is in season. If not, I feed the hay with 
about one-half the corn that I would feed if I were fattening hogs on 
corn alone, and find that the hogs make as fast gains and a decidedly 
cheaper gain, and as the hog is in no hurry to be killed we can afford 
to wait a little while if we are getting pounds cheaper, as that is the 
one thing most desirable. 

It is claimed by some that alfalfa alone will fatten hogs. This I 
doubt. I have fed it under nearly all kinds of conditions, and I have 
never been able to take a thin hog and put him in marketable condition 
on alfalfa alone, but it will make an improvement in his condition and 
a big improvement in his growth—if he was not full grown to start 
with. 

During the scarce winter of 1901-’2, after the terrible drouth, I was 
caught with quite a bunch of hogs on hand and with no corn to feed 
them. I fed all the alfalfa hay I had to the hogs, sent to Kansas and 
bought and shipped baled alfalfa hay in to feed my hogs, and I fed 
nothing else to them, and they grew fine. I had several sows that far- 
rowed during the winter and saved as many pigs as usual. The pigs 
grew as fast as if the sow had had a corn or mast ration. 

T do not know what medicinal qualities the alfalfa possesses, but I 
do know that I have not had a sick hog in my pen for ten years, nor 
have I seen any sign of intestinal worms. I cannot say that the healthy 
condition of my hogs is due to alfalfa, yet I am very strongly inclined 
to give it the credit. It seems to be not only a balancer in the rations 
for growth and fat, but also for health. 

Brother hog raisers, let me urge you to grow alfalfa for your hogs, 
if for no other purpose. You can grow it; then, why not? 
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PORK PRODUCTION WITH FORAGE CROPS. 


(C. A. Willson, Instructor in Animal Husbandry, University of Missouri.) 


The economy of production in hogs lies not in the use of cheap 
grain, but in the substitution of cheap forages for grain. The exclusive 
feeding of corn to hogs in the past, while profitable while corn was 
cheap, has resulted in hog feeding practices which are now unprofitable 
with our present high priced grains and foodstuffs. The expenditure of 
six pounds of corn to produce a pound gain in hogs may have been 
profitable when corn was worth 25 cents and 30 cents per bushel, but it 
is evidently now unprofitable when corn is worth 70 cents per bushel. 
We must, then, work out more economical systems for producing pork if 
we are to continue producing this commodity. 

The rise in price of corn during the last three or four years has 
been most fortunate for hog raisers, if for no other reason than that it 
will result in more rational systems of hog raising. The hog in his 
normal habitat is a ranging and grass eating animal. It is as unnat- 
ural, as well as unprofitable, to maintain hogs wholly upon the more 
concentrated and heating foods as it would be to keep horses or cows in 
the same manner. Range in pasture affords growing animals the exer- 
cise so necessary to health and proper development; and the succulent 
grasses, rich in muscle and bone forming elements, tend to prevent dis- 
ease and counteract the heating effects of corn. Grass is as essential for 
the development and maintenance of swine as for cattle, sheep or 
horses. 

The adaptability of forages for hogs will depend on the rate of 
growth and succulence of the plant. The hog in his wild state lives 
along lowlands and in forests bountiful with fruits, nuts and succulent 
herbs and plants, and if we are to supply this part of his ration in 
domesticity we must supply forage which has an abundance of succu- 
lent juicy leaves. Neither is the hog adaptable for grazing short pas- 
ture. He does not obtain his forage naturally in small mouthfuls as 
does the sheep, cow or horse, but takes his forage from plants more rank 
and vigorous in growth. He feeds quickly in the morning and even- 
ing, and prefers the remainder of the day to he in the shade. 


AMOUNT OF GRAIN ON FORAGE. 


While good forage will reduce the amount of grain necessary to 
produce a pound gain from one-third to one-half, yet it should not be 
used alone except when only a maintenance ration is desired. Mature 
hogs, thin in flesh, may be expected to gain on good forage without 
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grain about one-half pound per head daily. However, good forage un- 
der average conditions is about equal to a maintenance ration. The 
greatest economy through the use of forage is obtained where the hogs 
are fed from one-half to two-thirds of a full ration. A full ration for 
a hog under ordinary conditions is about three to three and a half 
pounds of grain per hundred pounds live weight per day. One-half to 
two-thirds of a full ration would, then, be from two to two and one-half 
pounds of grain per hundred pounds live weight per day. If a full feed 
is given the hog while on pasture he will have no desire for other food 
and will therefore make no use of the forage which is before him. On 
the other hand, if he is given too little grain he may have to hustle too 
much and will not make gains rapidly enough for profitable growth. 
The following tables will illustrate the economy in supplying less than 
a full feed while on forage: 


EFFECT OF FULL FEEDING HOGS ON FORAGE. 


TABLE I. 
7 = = 2 = a eo 
Grain |Cost of} Price re- | Daily | Total 
Daily per 100 | ceived per | profit | profit 
Ration. gain. Ib. lbs. bu. corn per per 
gain. | gain. eaten. pig. pig. 
Nebraska (14 weeks on alfalfa.) | | 
| | | 
Otel —— lbs per iGwiteGailyscselse se eee es2Setbas eteot | $.78 $2.84 1 SOC eles 
Mote li——tibsper ewts daily.) -...90.2: | S8ep bicep] TS) ISS 5eneietS 
| 
Lot I1I—2} Ibs. per cwt. daily............ | .51 Ibs. (8.82 | 2.08 92 | 1.7¢ | 1.64 


Lot 1 did not do well enough to warrant repetition of the test. 
While a very good price was obtained per bushel of corn fed, yet the 
pigs had an unthrifty appearance—they had the appearance of being 
stunted. 

Lot 2 were thrifty, but not fat. 


TABLE II. 


Grain ,Cost of) Price re- | Daily | Total 

; Daily per 100 | ceived per| profit | profit 
Ration. gain. Ib. Ibs. | bu. corn per per 
gain. | gain. | eaten. pig. pig. 


Nebraska (17 weeks on Alfalfa.) 


Lot  1—11]b. corn per 100 lbs. live weight 


dais eo an, Sree .50 Ibs. | 1.32 | $.83 | $2.33 | 2.3c | $2.68 
| | 
Lot II—2 lbs. corn per 100 lbs. live weight 
Gaily Basen: nee ee JOD bse |) 2a208 | Leos 1.40 2.6¢ 3.10 


Lot I1I—34 Ibs. corn per 100 Ibs. live weight | | | 
GER eecge ane 1.08 Ibs. | 3.30 | 2.10 91 | 3.60 | 4,27 
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TABLE III. 
| 


| Grain |Cost of| Price re- | Daily | Total 
| per 100 ceived per | profit | profit 


Daily 


Rations. gain. lb. Ibs. | bu. corn per per 
gain. | gain. eaten. pig. pig. 
Utah (pasture.) | | | 
ote — pasture alones. «cee ee ane .15 lbs. ARAN ALS ea see Mil leaps sl diy Aa 
Lot II—Grain, 3} full ration............. mee TOS lier 4ae of lei Pere canter cir Stemee ekeees | ue oaees Roe 
Lot I1I—Grain, 4 full ration.............. .70 lbs. | 3.04 | See SoA ne i eee fe aaa lesigre ere Ee Rae ge 
Lot IV—Grain, } full ration.............. OF y1bSe i |S283 o[s-ce. lees Reanscs ctrl a Genial sage 
| 
Loney — Grains fulloration 4966s ae LEAS Seale 8 On hanes bere tees Me Ie eo pec oi 
TABLE IV. 
as : - 
Montana (Alfal‘a.) | | 
Mot) W=—Grain, dafull tations. 49.2250... | IB O3WIbEt | 28S2) gone eet he ee 
| | 


Loti Grainy tullerationass.e soe eeee nee Stes dl are A eae || rccaysyarsrausl ore tare) d-c.e ersten iets 


In each experiment when less than one-half of a full ration was 
fed the greatest profit per bushel of corn was obtained, but not the 
greatest profit per head. In all experiments on forage carried on at 
the Missouri Experiment Station the greatest returns per acre were ob- 
tained where a grain ration to the extent of 214 to 3 per cent. of the 
live weight of the hogs was given. 


NUMBER OF HOGS PER ACRE. 


The number of hogs that may be pastured per acre will be gov- 
erned by the luxuriance of the pasture, the amount of grain that is fed, 
the size and age of the hogs. Generally it may be said that an acre of 
red clover should support six to ten hogs for three to four months. 
Alfalfa, the king of hay and forage plants, should pasture from twelve 
to twenty-five hogs per acre. Alfalfa should not, however, be so pas- 
tured that mowing will not be necessary. The general practice should 
be to pasture with fewer hogs than will be able to keep back a rank or 
woody growth. Only enough hogs should be put on as will allow one or 
two cuttings to be made during the pasturage season. The cutting of 
the alfalfa will freshen the pasture and make it more desirable for the 
hogs pasturing it, and the hay may be used for growing cattle and colts 
during the ensuing winter. Bluegrass will support eight to twelve head 
per acre for five months. Green rye will support ten to twelve head 
for eight weeks, and the ripe grain from ten to twelve head for five to 
eight weeks. Cowpeas, soybeans, chufus, artichokes and peanuts will 
provide feed for eight to twelve head for five to eight weeks, depending 
upon the proportion of grain provided. Rape is a very vigorous grower 
and will furnish succulent forage for nine to twelve head per acre for 
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eight to ten weeks. Best results with rape are obtained where oats and 
clover are sown with it. Corn that is to be hogged off when mature will 
feed, when there is an estimated yield of fifty bushels per acre, ten hogs 
for five weeks or thirty hogs for about two weeks. These estimates 
should be taken as approximations which may vary greatly under con- 
ditions governing any situation. | 

The low price of grains in past years has resulted in a great many 
experiments being worked out with numerous combinations of grains; 
but conditions are greatly different at the present time. Profitable gains 
can no longer be made through exclusive grain feeding, but must come 
through the judicious use of forage crops. With the necessity and de- 
mands of the swine growers of the State in mind, the Missouri Experi- 
ment Station of the University of Missouri has planned a series of 
forage crop rotations which should throw considerable light on the 
value of forage crops for hogs and the value of forage crop rotations for 
the land. The experiments are so planned that all results will relate to 
the area basis. Since there is no way of measuring the number of 
pounds of forage that is eaten by a hog on forage, and since all farm- 
ing operations must finally relate to the area basis, the work is so related 
as to give the possible results per acre with each forage used. The plan 
is to secure the average of several years, since the results of any one 
year cannot be taken as absolute. An average of a series of years should 
give us the relative values of different forages and the average possible 
results to be obtained from any forage under Missouri conditions. 


BLUEGRASS. 


There is no forage so extensively and universally used for hogs as 
is bluegrass, and yet so little is known as to its true value for swine 
feeding. Bluegrass or orchard grass will supply green feed as soon as 
the snow is off, and is among the best for early spring pasture. It 
should not be pastured too closely by hogs, and it then will furnish 
abundant nutritious feed until the first of August. Under average 
conditions, bluegrass will support from ten to fourteen shoats, weighing 
seventy pounds, from May Ist throughout the summer, when supple- 
mented with a corn ration per day to the extent of 234 to 3 per cent. 
of the live weight of the hogs; and with this number of hogs there may 
be produced about 882 pounds gain per acre. The best results with 
bluegrass are obtained up to August 1st, after which it becomes too dry 
for swine feeding purposes. The results at the Missouri Experiment 
Station show that during the past two years’ trial there were no net 
returns when the results were taken for the whole season, but from the 


Pork Production With Forage Crops. 259 


beginning of the season up until the second or third week in August 
quite satisfactory results were obtained. In fact, during the second 
year the forage returned a net profit up to the third week of August 
of $18.80 per acre. For the first fourteen weeks on bluegrass during the 
season of 1909 there was required to produce a pound gain 3.64 pounds 
of corn; or, in other words, one bushel of corn on bluegrass up to 
August 17 produced 15.4 pounds of pork. At 6 cents per pound one 
bushel of corn then was worth ninety-two cents per bushel. A more 
correct value for the corn would be obtained by deducting the rental 
value and the taxes ($4.00), which would give us the value of eighty- 
six cents for the corn fed. For the remaining portion of the season the 
results were not so satisfactory. 

Throughout this feeding trial the hogs were made to produce three- 
quarters pound gain per hundred weight per day and were fed corn in 
sufficient quantities to produce this gain. At the conclusion of the 
experiment the results showed that the hogs were being fed to the 
extent of 2.9 per cent. of the live weight of the hogs, which is equal to 
about three-quarters of a full ration when they were making the most 
profitable gains. 


ALFALFA, oc 


Alfalfa is the king of forage plants and will give better results for 
hog feeding purposes than any other forage known. It is a nitrogenous 
forage and therefore furnishes the necessary protein and mineral mat- 
ter for the highest development of muscle and bone. When fed in con- 
junction with corn to the extent of three-quarters of a full ration the 
best possible results were obtained. When corn was relatively low the 
Nebraska Experiment Station found that the liberal use of corn on 
alfalfa pasture was most economical; however, during the present high 
price of corn the most economical results would be obtained through the 
use of corn to the extent of three-quarters of a full ration. The results 
obtained at Nebraska were as follows: 


TABLE VI. 
Lot 1. Hots | Hot 3s |) ot 4. 
| No Light | Medium| Heavy 
grain, grain grain | grain 
plibs: ration. | ration. | ration. 
Average weight of pigs; AWeuUSt 27.5. sates css ss see sen « 74.0 td) fono (Polk: 
Avverare weight .Oli pigs OChOMEERO “rapa suis tert ies Ary ai are 75.4 95.2 11638) 126.2 
Average gain from August 27 to October 27.............. 1.4 Peay 39.8 Bini 
Dal Ye SaAiMsPSL 1S st icreyeyn cease eile tere svete tye, ans es Auaayret Sleeve .02 34 .63 .85 
Average amount of corn consumed by each pig per day....|........ 115833 2.48 3.46 
Commreonsumed per Pounds Sais aeiene cis enoe teers Glew creates e cll/acree 10% 3.86 3.98: 4.23 
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From the foregoing table it will be noticed that when alfalfa was 
fed alone it was about equal to a maintenance ration. The best results 
from the corn were obtained with a light or medium grain ration. Un- 
der ordinary conditions alfalfa will forage from twelve to twenty shoats. 
It begins growing early in the spring and is very excellent for early 
forage for hogs. Alfalfa and corn will produce a greater net profit to 
the farmer than any other combination of crops known to hog hus- 


bandry. 
CLOVER. 


Red clover ranks next to alfalfa as a forage plant for hogs. It, 
however, will not feed so many head per acre and has also a shorter 
forage season. During the season of 1908 the Missouri Experiment 
Station of the University of Missouri obtained a net result per acre, 
with pork at six cents, of $37.59 with clover. In this experiment 2.64 
pounds of corn produced a pound gain. With the rental value of the 
land at $3.00 per acre and pork worth five cents, the corn fed was 
worth $1.00 per bushel. Clover should not be pastured so closely that 
there will not be some woody growth. 


RAPE FORAGE. 


As one of the annual forage crops, rape is valuable on account of 
the cheapness of the pasture and quantity of feed furnished and the 
usual thriftiness of the hogs on the pasture, and also because it adds 
variety to the ration and is valuable at a time when rations may be 
short. A good growth of rape will supply pasture for twelve to twenty 
hogs to the acre. With a very rank growth it may supply feed for 
eighteen to twenty-five head per acre. Under ordinary conditions where 
the feeding period is to extend from ten to fourteen weeks, it is advisa- 
ble to pasture at the rate of ten to twelve head per acre. 

Rape is usually sown in the early spring as soon as danger of frost 
is over and will furnish pasture beginning with the middle of May until 
the third week in August. The best results are obtained when oats and 
clover are sown with it. Sow from four to six pounds of rape ahead of 
the drill and then drill in one bushel of oats per acre and six to ten 
pounds of clover seed. If rape is not grazed too closely in the spring 
so that the stalk is not eaten off, it may grow up and make fall pasture. 
It should never be pastured so closely that there are not at all times 
some leaves on the stalk. The leaves are the lungs of the plant, and 
when deprived of these it is deprived of one of the organs used in 
growth. It should not be turned onto until the plant has become well 
developed and is from fourteen to eighteen inches in height. It will 
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then have developed a large root system and large stalk, which will en- 
able it to withstand more severe pasturing. 

It is often difficult to get hogs to eat rape at first if they have not 
been accustomed to it. For this reason it is not looked upon with favor 
by some breeders. Its value as a forage crop, however, has been proven 
by experiments carried on by the Missouri Experiment Station and the 
Wisconsin and the Michigan Experiment Stations. It has been shown 
to have a feeding value, when combined with corn and shorts, equivalent 
to 2,436 pounds of grain and a money value of $19.49 per acre. When 
the cost of seeding is considered, rape proves valuable for pasture, as the 
seed can usually be bought for eight cents per pound and four to six 
pounds per acre is all that is needed. Rape is a rank grower and heavy 
feeder and should only be sown in rich soils. It does not give the best. 
results on thin, worn-out soils. 

Considerable complaint is often made because of the sores and 
scabs which often form on the hogs. Sometimes the skin has the ap- 
pearance of being blistered. Especially is this true of white hogs. The 
remedy is to move the hogs to another pasture for a part of the time 
and dip the hogs or apply sulphur and lard to the sores. 

During the past two years the Missouri Experiment Station has 
found that, generally speaking, for hogs on rape, oats and clover, there 
is required about 2.6 pounds of corn to produce a pound gain, when fed 
to the extent of producing three-quarters pound gain per hundred- 
weight per day. For the first ten weeks of the forage season on rape, 
oats and clover in 1909 the average amount of corn required to produce 
a pound gain was 2.58 pounds, or, in other words, every bushel of corn 
that was fed on this lot up to August 10th produced 21.7 pounds of 
pork, which at six cents per pound would make the corn worth $1.30 
per bushel. This, however, does not take into account the rental value 
of the land. Deducting the rental value and taxes of the land ($4.00), 
the value of corn per bushel would be $1.12. 


RYE GRAIN. 


The most profitable systems of agriculture are those systems so 
planned that the animals fed will harvest their own grain crops and 
forage crops. The amount of labor required under such systems will be 
reduced, the manure evenly distributed on the land with the least 
losses, and the mechanical properties of the soil left in the best con- 
dition. 

Rye may then occupy an important place in the crop rotation sys- 
tems for hog farms. It is adaptible for fall, winter and spring feeding, 
and for hog feeding purposes when the grain is ripe. 
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The Missouri Station during the past season hogged off two plots 
of rye grain with quite satisfactory results. The grain was allowed to 
ripen to such an extent that the heads had crinkled down. In this 
condition the rye seems to have. woven itself together, leaving the heads 
drooping to within about one foot from the ground, and the hogs were 
able to walk among the grain when in this condition and pick off their 
food at will. A gross profit of $20.00 to $30.00 per acre may be ob- 
tained from rye when fed off in this manner. 


SORGHUM. 


The principal value of sorghum lies in the fact that it furnishes a 
great abundance of pasture during dry, hot weather, when other varie- 
ties of crops make but little growth. If it is well started it will furnish 
fairly good food for 14 to 20 head per acre for 10 weeks (July 1 to 
September 14). The general conclusion of experiments carried on here- 
tofore has been that the results have not been as satisfactory as with 
other forages. However, the Missouri Station found during the season 
of 1909, that on sorghum forage, 3.40 pounds of corn would produce a 
pound gain or in other words, a bushel of corn on sorghum forage 
produced 16.45 pounds of pork. With pork at 6 cents per pound, and 
the rental value of the land ($4.00) deducted, the corn fed to hogs on 
sorghum forage would be worth $1.04 per bushel. The sorghum should 
be turned onto when from 11% to 21% feet high. 


COWPEAS AND SOYBEANS. 


In every rotation there should be some leguminous crop. Cowpeas 
and soybeans are becoming recognized as foods of great feeding and 
fertilizing value. They do much toward restoring the fertility of the 
soil, and many farmers are making use of the vines as a forage crop 
for hogs. The plant will make a good growth on rather poor soil and 
furnish feed in late summer and early fall when other green crops may 
be short. They come at the time when they are valuable as a forage 
erop to be fed in conjunction with corn that is being hogged off. Cow- 
peas may be turned onto from two to three weeks previous to the time 
when corn is mature, and are valuable as a food for hogs in the begin- 
ning of the fattening period. Much added food value can also be ob- 
tained where cowpeas are sown in the corn at the last cultivation. Cow- 
peas may return a net profit of from $15.00 to $30.00 per acre when fed 
off with hogs. 


CORN. 


When farm labor is high-priced and difficult to secure the hog may 
relieve the situation by harvesting the corn for himself. The practice 
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of turning swine onto a field to gather the corn which they eat is 
termed ‘‘hogging off or down,’’ and was formerly looked upon as a 
shiftless or lazy procedure. It has lately grown much in favor, and is 
found to be good farm economy when rightly managed. The hogs 
should not be given access to the entire field, but should be allowed the 
run of but a portion of the field at a time. By so doing, the hog 
may have fresh food, even though of the same character, every eight 
or ten days and will also, by this method, clean up his harvesting opera- 
tions as he goes. <A portion of the field is set aside from the rest by 
temporary fences of hurdles. A wire fence with posts temporarily lo- 
cated is sometimes used, but wire fencing is difficult to handle in 
heavy corn. If the field cannot be subdivided, a very good practice is to 
turn in both large and small hogs. The large hogs will break down the 
corn and the smaller ones will clean up what is left by the larger; how- 
ever, the first-mentioned practice is the more desirable. 

This system of harvesting corn is most advantageous when the 
weather is dry. It may not be most profitable to keep hogs on corn 
after heavy rains, as there is likely to be a waste of corn and also injury 
to the hogs and to the land. Corn, when harvested in this manner, 
may return a net profit of $20.00 to $35.00 per acre. Missouri Experi- 
ment Station during the past season received an average net return of 
$36.24 per acre, with pork at 6 cents per pound. 


HOG FORAGE CROP ROTATIONS. 


A seeming lack of adaptability of forage crops to lend them- 
selves well to rotation systems has perhaps more than anything else, 
worked against the general use of especially provided forage crops for 
hogs. They do, however, when carefully planned, lend themselves well 
to systems of crop rotation. 

The difficulties involved in planting forage crop rotations are, first, 
to meet requirements at all times of the forage season; second, to select 
the forage adaptable to the particular class of animals to which it is 
to be fed; third, to so arrange the system that the amount of labor 
will be distributed throughout the season; and, fourth, to conserve and 
to increase as rapidly as possible the fertility of the soil. These re- 
quirements may be well met under varying conditions by some of the 
following two, three or four year crop rotations. 

To secure the best results with forage crops and to build up the 
soil fertility to the greatest possible extent, it is necessary in any crop 
rotation that there be introduced a leguminous or nitrogen gathering 
crop. One of the most perfect nitrogen gathering crops that we have 


264 Missouri Agricultural Report. 


is red clover, which is also one of the most adaptable for swine feeding 
purposes. For average conditions the following rotation will perhaps 
be the most nearly ideal: 


ROTATION NO. 1. 


Field 1. Field 2. Field 3. 
| } 
1909—Corn and rye........... |leRuyelandeclo vere meiner Ps |) ClOVED! 2-2 a- ee 
1910—Rye and clover......... Clovers ea aes sche | Corn and TY. Clon crower es 
TOU Clovetban sachin cane Cormyandiryexe Pore Rivevand es Clovelecer crs ieten = 


It is intended that a part or all of the corn shall be hogged off in 
the fall. At the last cultivation plenty of rye should be sown. The 
rye will add to the pasturage somewhat in the fall, while the corn is 
being hogged off, and should be allowed to ripen in 1910, and fed off 
without cutting. The clover seed should be sown in the fall, and if a 
good stand is not obtained a second seeding should be made in the 
spring. This will give considerable clover forage in the fall of 1910 and 
clover for forage in 1911. This rotation may be varied in a great 
variety of ways. For example: 


ROTATION NO. 2. 


Field 1. Field 2. Field 3. 
1909——Comnand i tyej. 6 eee IRVE Gil Teen oosagsousasoge Soybéans;. a5 oo. alee seen 
TOTO -Riveyanderapeareiesenice. Soybeans saacee can soci atersns Cornnsandeny Crrryn tein aes 
UMS Sony WENT, oosarogaucood Cornuandhry crevices yarn cation one Ryeranderap Creches 


This is essentially the same as the first rotation given, except that 
instead of clover, soybeans is introduced into the system. Rape is 
sown with the rye in the spring and lightly harrowed in, and the hogs 
are rung and turned in when rye is ripe. 


ROTATION NO. 3. 


Field 1. Field 2. Field 3. 
1909—Sorghum.............. Rape, oats and clover........ CloWels ain crs soe eee ¥ 
Lo 1oO—SRapesoatsiand: clowvetee| | Clovetee scence eee SORA NG Oona cood aoe haudéosae = 
Oi —“ClOVET Le caves heres oe Sora lidalsecn. soc adons Saou Oes Rape, oats and clover.......- 


Rotation number three is again quite similar to rotation number 
one, with the exception that sorghum is used in place of corn. This 
rotation is perhaps more adaptable to the southern portions of the 
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State. Rape, oats and clover are sown in the spring as soon as danger 
of frost is over, and are sown in the following proportions per acre: 
Rape, six pounds; oats, one-half bushel; clover six pounds. 


ROTATION NO. 4. 


NOOS—-Corngan Gury. Cx ao. cyeece cay ce sieie chs evens SOM « Gao capeodsiodos Sond oonty poe eco Oe 


OTO— SOV DEANS ec cree Geir tito Sloe sere | Corn and TEN Sone Bes as eE oita Beano a Darna 
| 


This rotation is a two-year rotation. Rye is sown as before at the 
last cultivation, and is used in the following spring for early forage, 
and may be used up to June 8 or 10, at which time it is intended to be: 
plowed up and sown to soybeans or cowpeas. 


ROTATION NO. 5. 


Field 1. Field 2. 


MOG IRENE Chavol @MiSiscooucossacgunscocdosoces | COMneesioo oe poodaconspo+ boo 0oraHnoe4 arc 
ONO Compas eect ace tG mer ty sonnei IRGH ey GHaCl OMNISs concgoneancbo coe aos cde 


This is also a two-year rotation and is intended for smaller fields 
than the other systems given. The rape and oats should be sown in the 
spring as soon as frost is over, in the following proportions per acre: 
Rape, six pounds; oats, one-half bushel. In this rotation, if it is desired 
to have something sown on the land to serve as a soil and fer- 
tility binder during the winter, it may be advisable to sow the rape 
and oats plot late in the fall to rye, which may be used early the follow- 
ing spring for early forage, up to June 8 or 10, when cowpeas should 
be sown. 

Where, in diversified farming, it is desired to introduce a grain 
crop, not to be fed off as a forage, the following rotation may be ad- 


vantageous: 
ROTATION NO. 6. 

Field 1. Field 2. Field 3. 
1909—Corny... 2-2 S28 be es tees Gia eisaces Col eritatoaesa iene CloVieriiris fie soem alkene 
L9LO—Graimis .oass otis «nes ClO Vier eee eer ee hanes Corn s5. ei ee nen hee toe 
EGHAt—— Clo Ver! noe ene oe CORN? Aer eee eich oie (GTB, sergn ceased wee alee 


The crops in bold face are intended to be fed on the field. 
Whenever rape or clover occurs in these rotations care should be 
taken not to pasture too closely. Rape should not be turned into until 
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twelve to fourteen inches high and should not be pastured off too 
closely. Leaves are as essential to the health of a plant as lungs are to 
an animal; and hence, there should always be present an amount 
sufficient to produce a maximum growth. Clover may be turned onto 
when five to eight inches high and should for the same reasons net be 
fed too closely. 

The supplements to forages should depend upon the nature of the 
forage plant. Where the forage crop is a legume, such as alfalfa, clover, 
cowpeas or soybeans, corn will make a very satisfactory supplement; but 
where the forage consists of corn, sorghum or rye, better results will be 
obtained if the grain supplement is made about six parts corn and one 
part oilmeal. 

In the lhght of the data that has already been worked out, it be- 
hooves us as meat producers to alter our methods and introduce more 
economical systems of pork production. The production of cheap pork 
with high-priced grains is not impossible if used in connection with 
succulent forage crops. 


SOME COMMON BIRDS ON THE FARM. 


«(By T. Gilbert Pearson, reprinted from supplement to September Bulletin, 1909, North 
Carolina Department of Agriculture.) 

North Carolina is rich in wild bird life, both in the number of species 
which is found within her borders and the countless numbers of individ- 
uals with which some of the species are represented. The farm lands 
are supplied the year round with numbers of birds of great value to 
the agricultural interests. In winter the sounds teem with wild fowl, 
twenty-six kinds of ducks and seven varieties of geese being known to 
occur there. During the spring and fall migrations along the beaches 
are found swarms of plovers, snipe and sandpipers of various names; 
even the handsome Hudsonian Curlew still comes to us, despite the 
years of incessant persecution. 

About eighty species of native wild birds are known to be perma- 
nent residents of North Carolina. Perhaps eighty other varieties come 
to us in the spring to spend the summer months in our yards, fields, 
swamps, and on our seashores. Thus about one hundred and sixty 
kinds of birds are known to nest within the borders of the state. 
Add to this sixty-five species which pass in the autumn on their long 
trip southward to spend the cold months in a tropical climate, seventy 
species at least which come from the frozen north to pass the winter in 
this latitude, and twenty or thirty birds which have been recorded in 
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the state as stragglers from their usual range, and a total of three hun- 
dred and thirty species of North Carolina birds is reached. 

If we are to believe what many toiling scientists have revealed, 
what many state agricultural departments tell us, what the United 
States Government publications declare, and what we can all see with 
our eyes if we stop to observe, one great incalculable value of our birds 
lies in the tremendous number of harmful insects which they destroy 
and the vast quantities of harmful weed seeds which they consume. It 
is no small service that a pair of robins render when they honor you 
by living a summer in your garden, and each day probably eat more 
than their weight of worms and insects. It is no lttle thing to have a 
pair of pewees nest in a tree near your house, and every day for weeks 
and weeks rid the air of hundreds of harmful insects that seek to destroy 
the foliage or to sting the fruit of your trees. I once watched a pewee 
capture sixteen insects during a period of ten minutes, and in company 
with twenty-five witnesses saw a chipping sparrow one summer seize 
thirty insects in one minute. 

Upon the approach of cold weather many of the birds which have 
fed largely upon an insect diet, change the character of their food, and 
during the cold months subsist chiefly upon seeds, with some wild fruit 
and berries for dessert. Here is where the twenty-five species of native 
sparrows in North Carolina render their greatest service. They search 
the fields, eating the grass seeds which abound there. When the snows 
come and cover this food the tall weed stalks are still holding their 
stores of grain high above the snow, and to these the birds now turn. 
Most farmers think they have trouble enough already with the grass 
and weeds in their growing crops, but it would doubtless be a greater 
task to keep these subdued if it were not for the assistance of the birds. 

Many people have failed to appreciate what a tremendous force the 
wild birds are for doing good to the agricultural interests of the country, 
simply from a failure to observe them closely. Many people rarely see 
wild birds except when the frightened creatures are wildly endeavoring 
to escape from the real or imaginary enemy who has intruded upon 
their solitude. But hide in a quiet place, almost anywhere in the fields 
or woods, and soon the birds come back to their accustomed activities. 
I have known men who did this to be utterly astounded at what they 
saw. 

While we often fail to give birds credit for the good they do, but 
few men neglect to condemn them most heartily for any act which may 
be regarded as detrimental to man’s interests, no matter how super- 
ficial the data may be upon which the charge is based. For example: 
J have known farmers, who raised bees, to shoot all the Kingbirds (bee 
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martins) which came upon their premises, because they claimed that 
the birds sometimes ate bees. Apparently they failed to observe that 
the Kingbird ate anything else, and that they kept hawks and crows. 
away from the poultry yard. Professor Beal, of the Agricultural De- 
partment at Washington, D. C., examined the contents of 218 King- 
birds’ stomachs and found that only fourteen contained the remains of 
bees, most of these being drones, while 68 per cent. of the Kingbirds” 
food was found to consist of injurious insects. 

Again, it is not an unheard-of occurrence for men to order that all 
robins, catbirds and mockingbirds on their places should be shot, be- 
cause these birds were seen eating cultivated fruit. But did not the 
birds perform a great part in helping raise that fruit? Why not do 
aS some men do in the land, who plant a few more trees or vines in 
order that there may be enough fruit for both the planter and the 
birds ? 

To many people there is a very great pleasure in having the birds 
come to visit them, even if they do eat some fruit and grain. In my 
garden the past spring a small patch of strawberries furnished some 
acceptable food for a pair of robins which had a nest in a neighbor’s yard, 
and it was also appreciated by two or three catbirds which came from 
some place nearby. As soon as the sweet corn was matured the red- 
headed woodpeckers and a large blackbird (grackle) visited the garden 
daily. But I had no desire to interrupt them. They were my guests, 
and by their notes, bright colors and vivacious activities gave pleasure 
to my family and friends who watched them. Then who would think 
of taking note of what a guest eats! Besides this, I knew that during 
the greater part of the year these birds were of much value to my 
neighbors and me as destroyers of insects. 

Some years ago it was a common sight in North Carolina to see 
men and boys of evenings shooting for mere sport the bullbat or night- 
hawk. Often they were shot simply for the fun of seeing them fall. 
I have found these birds, wounded and unable to fly, lying suffering 
and helpless among the weeds, twenty-four hours after they had been 
wantonly and thoughtlessly shot down from the air. And yet these 
birds are so perfectly harmless and so valuable as insect destroyers that. 
in thirty-eight states of the Union they are protected by law. 

Whenever man interferes with the laws of nature he is lable to 
suffer for it. It is one of the divine and absolutely unchangeable laws 
of nature that birds are set apart to serve as a great natural check 
upon the hordes of insects which, like a scourge, are ever falling upon 
the pliant life with unabated fury. To kill the birds is to allow these 
pests to increase. So thoughtlessly and so unceasingly have we killed 
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our birds, that every year in many sections the problem of how to raise 
crops successfully is becoming a most serious one. From time to time 
thousands of southern farmers have gathered to discuss the question of 
what can possibly be done to check the onslaught of the cotton boll 
weevil. We now know that thirty or forty species feed upon this great 
plague. 

Some of our government experts who have made a close study of 
the subject of bird destruction and the results, tell us that one-tenth 
of the entire agricultural products of eastern United States is annually 
a total loss from the ravages of insects. This percentage, too, we are 
told, is on the increase, owing to the decreasing numbers of birds. 
That many birds are far less numerous than formerly, any observant man 
over forty years of age will readily testify. 

The early inhabitants of New England felt that they had a griev- 
ance against the blackbirds for eating corn in the fields; so laws were 
passed offering ‘‘a bounty of threepence a dozen for dead maize thieves.”’ 
Dr. Benjamin Franklin is quoted by Peter Kahn, a Swedish natural- 
ist, as saying that the blackbirds were thus exterminated, ‘‘but as in 
the summer of 1749 an immense quantity of worms appeared in the 
meadows, which devoured the grass and did great damage, the people 
abated their enmity for they had observed that those birds lived chiefly 
on these worms before the maize is ripe, and consequently extirpated 
them.’’ 

Of recent years the study of the relationship of birds to agriculture 
has revealed many facts which are having a decided influence in chang- 
ing public sentiment regarding many birds which were formerly re- 
garded as largely if not wholly detrimental. The most marked example 
is probably in reference to the real value of hawks and owls on the 
farm. There have been recorded in North Carolina nine species of 
hawks and eight kinds of owls. Many people have recognized but little 
distinction between these, and tens of thousands of these useful creatures 
have been killed by persons who sincerely believed they were doing the 
country a service. We now know that a very large per cent. of the 
food of the sparrow hawk consists of grasshoppers and other insects. 
The red-shouldered hawk feeds to a large extent on field mice, shews, 
young rabbits and other injurious vermin. To kill a sparrow hawk, 
therefore, means an increased opportunity for the grasshoppers to eat 
the grass, and to kill the red-shouldered hawk means that a further in- 
vitation is extended to annoying rodents to increase and gnaw the fruit 
trees or eat the grain in the field. We are very prone to think only of 
the chicken or game bird which some ‘‘chicken-eating’’ individual hawk 
takes, and at once condemn all hawks of all species. A wiser course 
would probably be to make some study of the order of birds known as 
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Raptores, with a view to learning to differentiate between our enemies: 
and real friends. 

Writing of hawks in a recent Year Book of the United States De- 
partment of Agriculture, one of the government officials says: ‘‘Of 
late years the acreage under cultivation in the United States has in- 
creased rapidly. With increased acreage the number of rodents has 
multiplied accordingly, because of the abwidance of nutritious food 
and also because their natural enemies have been destroyed by man. 
The services of hawks and owls were never so much needed as now, 
and these faithful helpers of man are likely to be more needed in the 
future; yet thousands of hawks and owls are yearly slaughtered be- 
cause the part they played in nature’s scheme is misunderstood or ig- 
nored. Unquestionably, individual hawks that have learned their way 
to the poultry yard should be summarily dealt with, but because oc- 
casional individuals of two or three species destroy chickens it is mani- 
festly unfair to take vengeance on the whole tribe. The very name of 
‘hen hawk’ is a misnomer so far as the bird to which it is chiefly 
applied is concerned. Moreover, it is made the excuse by the farmer’s 
boy and the sportsman for killing every hawk, large or small, that flies. 
Thousands of these useful birds are killed annually by thoughtless men 
for no better reason than that, when sitting motionless, they offer an 
easy target for the small rifle or, flying, present a tempting mark for 
the shotgun. So far has popular misapprehension in regard to these 
birds gone, that again and again states and counties have offered boun- 
ties for their heads, thus depleting treasuries and inviting heavy losses 
to the farmer through the increased number of insects and rodents 
which it is the function of these birds to hold in check.”’ 

The ‘‘ Audubon Law’’ now protects at all times every wild bird in 
the State, also its nest, except game birds in their season, and the fol- 
lowing exceptions: English sparrows, hawks, owls, crows, blackbirds, 
towhees and ricebirds. In days to come, when a more general knowledge 
of the true importance of birds to the farmer is possessed by the people 
of North Carolina, many of these birds will be protected by statute and 
by the still stronger law of public sentiment. 


BOBWHITE: QUAIL: PARTRIDGE: (Colinus Virginianus). 


Male.—Upper parts reddish brown, with broken bands of black; rump grayish 
brown, finely mottled and with streaks of blackish; tail gray, inner feathers with 
markings of buff; front of head, a band beneath the eye and line on upper breast 
black; throat and band over the eye white; sides chestnut, with margins of blaok and 
white; belly white, barred with black. 

Female.—Similar, but with throat, forehead, and line over eye buffy. In summer 
both sexes have crown blacker and buffy markings are paler. 

Range.—Eastern North America from Maine to Mexico. 

Nest.—On the ground in grassy fields or open woods. 

Eggs.—White, ten to twenty. 
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The most popular as well as the most important game bird in North 
Carolina is without doubt the Bobwhite. Probably more men in the 
state engage in hunting this bird than are employed in shooting all 
other kinds of wild birds and animals. Immense numbers are killed 
every year and sold in the local markets, and many persons, especially 
in years gone by, have found a profitable business in smuggling them, 
in violation of the laws, to northern cities. The shooting privileges 
over large tracts of land in some sections are leased by sportsmen, the 
farmers receiving in return a remuneration sufficient to pay all their 
taxes and in many instances considerably more. Over one hundred and 
eighty thousand acres in Guilford county alone are thus under lease at 
the present time, and the amount of taxes paid for the shooting rights 
exceeds $8,000 annually. The lessees kill comparatively few birds, and 
it is a matter of common observation that the partridge is far more 
abundant on leased lands than on the adjoining farms where the birds 
are afforded less protection. 

The Bobwhite is a great destroyer of insects during the warm 
months. He is very found of the chinch-bug, which annually levies a 
tremendous tribute from the farmers of America. Two tablespoonfuls 
of chinch-bugs have been found in the crop of one bird. Grasshoppers 
are credited with doing an annual damage of $90,000,000 to the agri- 
cultural interests of the country, and Bobwhite is one of their most 
deadly enemies. The boll weevil came over the border into the United 
States in 1894, and was soon costing us $20,000,000 a year. The gov- 
ernment collectors have found many partridges whose crops were filled 
with these weevils, which are secured late in the season when the weevil 
leaves the cotton and takes refuge in the leaves and rubbish on the 
ground. 

These birds also eat the striped cucumber beetle that does such 
havoc to cucumbers, squashes and other vegetables. In short, the crops 
and gizzards examined in great numbers in the government laboratories 
have yielded fifty-seven kinds of beetles, twenty-seven varieties of bugs, 
nine grasshoppers and locusts, and thirteen different sorts of caterpillars, 
besides ants, flies, wasps and spiders. 

But the good work of the Bobwhite does not end with the summer, 
Eighty-five different weed seeds have been found to make up in part 
his bill of fare. Crops have been found packed with rag-weed seeds 
and as many as one thousand seeds of the crab-grass have been taken 
from one bird. A specimen shot on Christmas day of 1901 at Kinsale, 
Virginia, contained about 10,000 pig-weed seeds. In Bulletin 21 of 
the Bureau of Biological Survey, we read: ‘‘It is reasonable to sup- 
pose that in the states of Virginia and North Carolina from September 
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1 to April 30 there are four Bobwhites to each square mile of land, or 
354,820 in the two states. The crop of each bird holds half an ounce of 
seed and is filled twice a day. Since at each of the two daily meals, 
weed seeds constitute at least half the contents of the crop, or one- 
fourth of an ounce, a half-once daily is consumed by each bird. On 
this basis, the total consumption of weed seeds by Bobwhites from 
September 1 to April 30 in Virginia and .North Carolina amounts to 
1,341 tons.”’ 

The above facts and figures may well be used in argument to sub- 
stantiate the claim by many people that the time has arrived when our 
beloved partridge is of far more value to us while living than after he 
is dead. 


? 


NIGHTHAWK: ‘‘BULLBAT:’’ (Chordeiles Virguuanus). 


Male.—Upper parts black, with markings of white and buff. Wing cressed by 
broad white bars; tail black or nearly so, with broken bars of buff, with white band 
at end on all but middle feathers; white throat; chin and breast black; belly barred 
with black and white. 

Female.—No white on tail and washed with buff below. 

Length.—Ten inches; expanse of wings, 23 inches. 

Range.—Eastern North America; breeds from the Gulf States to Labrador; winters 
‘in South America. 

Nest.—On the bare ground in fields or open woods, sometimes on flat-topped houses 
in cities. Eggs heavily spotted and blotched, closely resembling the ground; two in 


number. 


The Goatsucker Family is represented in North Carolina by three 
distinct species. These are the Chuck-wills’s Widow, which is confined 
chiefly to the eastern portion of the state. It is the largest of the three. 
The Whip-poor-will, which is of pretty general distribution, is the 
‘second species, and the third is the Nighthawk or ‘‘ Bullbat,’’ known to 
all observers of bird life from the coast to the highest mountain re- 
gions. ‘Because of the fact that the activities of these birds are largely 
nocturnal, much confusion has arisen as to their identification, and the 
writer has for many years been familiar with the query, ‘‘ Are the bull- 
bat and the whip-poor-will the same bird?’ ’’ The whip-poor-will, al- 
though about the size of the nighthawk, appears in flight to be heavier. 
This is probably on account of the wings being shorter. From tip to tip 
the wings of an average specimen measures seventeen inches, while the 
same measurement made of a typical nighthawk shows twenty-three 
‘inches. The whip-poor-will is decidedly a night bird and rarely makes 
its appearance before late dusk. Its eggs are deposited usually on old 
leaves, generally to be found on the ground in a thicket, while the nest 
-of the nighthawk is a smooth place on the bare ground, either in the 
open woods and fields. All of the representatives of this family feed 
“upon insects, which they capture while on the wing. Hence the ap- 
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proach of winter necessarily drives them to the far south, where an 
insect diet may be procured. 

The United States Department of Agriculture in its study of the 
feeding habits of birds had 87 nighthawks killed and the contents of the 
stomachs examined. One of the most conspicuous elements of food was 
found to be flying ants. In twenty-four individuals the number count- 
ed ranged from two hundred to eighteen hundred. While some ants at 
times have useful functions, they are as a whole annoying and harmful 
insects. The work done by the nighthawk in destroying the flying ant 
is doubly important, as it occurs just at the epoch in an ant’s life when 
it is preparing to propagate its kind. The death of an ant at this 
time means the loss of hundreds or perhaps thousands of the next gen- 
eration. Nighthawks eat many grasshoppers. One stomach held the re- 
mains of sixty individuals. This was probably the remains of several 
meals, as indicated by the presence of the mouth parts, which alone had 
remained in the stomach. Numbers of the birds were found to have 
eaten May beetles and others had consumed potato beetles. Bugs of 
the chinch-bug family, leaf-hoppers, and many soft-bodied dipterous 
insects were discovered, as well as the remains of many small insects like 
mosquitoes, but not fully identified. 

It is evident that the nighthawk is one of the most valuable birds, 
and the law which protects them should at all times be carefully ob- 
served. The man who watches these birds fiying about over his farm 
of an evening may feel well assured that they are friends and will do 
him no harm, but rather much good. 


BROWN THRASHER. 


Rufus brown above, except the tips of the wing covert, which are whitish. Below 
the bird is white, streaked (except on the throat and belly) with black. Length near 
11% inches. 

Range.—Eastern United States; breeds from Florida to Maine. 

Nest.—Composed of twigs, small roots, pieces of grapevine, or other similar ma- 
terial, and lined with fine rootlets. It is placed in thickets, bushes, or, rarely, on the 
ground. 


Eggs.—Generally, four in number, the ground color of light gray, thickly speckled, 
covered with brown. 

This has been a familiar bird with the most of us since our earliest 
school days, when we heard the children recite the classic verses be- 
ginning: ‘‘There’s a merry Brown Thrush sitting up in the tree.”’ 
Although it is a comparatively common bird throughout the state in 
summer, many individuals retire southward upon the approach of cold 
weather, and it is probably very rare west of Releigh during the winter 
weather. I saw one at Chapel Hill January 2, 1899, and the date 
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would seem to indicate that it had taken up its abode there for the 
winter. 

Being largely a ground-inhabiting species, the Brown Thrasher 
naturally feeds upon a great many insects which can be gathered there. 
They are known to destroy cutworms, cankerworms and caterpillars of 
many kinds. Grasshoppers, crickets, grubs and beetles are eaten. 
Dr. Sylvester Judd of the United States Department of Agriculture, 
has given an interesting summary of the contents of 121 stomachs of 
the Brown Thrasher which he has examined. He states that 36 per cent. 
of the food was vegetable and 64 per cent. was animal. It eats much 
wild fruit and occasionally cultivated fruit is attacked. Besides weed 
seeds of various kinds the bird comes to the borders of the fields and 


BROWN THRASHER. 


(After Beal, Farmers’ Bulletin No. 54, Office of Experiment Stations, U. 8S. Department 
of Agriculture.) 


picks up stray grains of corn dropped in harvesting season. It also 
frequents public roads and gathers grain scattered in the dust. Lo- 
eally, and, so far as I have ever been able to learn, sparingly the 
Thrasher pulls up sprouting corn and other grain. One hears very 
little complaint of this, however, and the bird is regarded of sufficient 
value to be protected at all times by the law of the State. 

The Thrasher consumes a tremendous amount of food daily. The 
writer was especially impressed with this fact a few years ago while 
watching a pair of the birds feed their young in the yard of Mr. Robert 
U. Garrett, at Asheville. The nest was in a thorn bush about seven feet 
from the ground and directly in front of my window, which gave me 
abundant opportunity for observing the actions cf the parent birds. 
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They began feeding their young before 6 o’clock in the morning and 
continued until about 8 in the evening. Through my field glasses I 
determined the fact, for the birds often alighted near me, that they 
sometimes carried two or three insects or worms at once. I watched them 
for hours on different days and, keeping careful record, found that one 
parent averaged a trip to the nest with food every ten minutes and 
the other bird averaged one every two and one-half minutes. If they 
did this during the entire fourteen days the young were in the nest, 
counting that they carried only one article of food each trip, it would 
mean that the young were fed 6,880 worms and soft-bodied insects be- 
fore they ever left the nest. Doubtless 50,000 or 75,000 insects were 
destroyed by that one Thrasher family the summer of 1902 


MEADOW LARK (Sturnella magna). 


Upper plumage brownish, with dark-streaked, pale-edge feathers; outer tail feath- 
ers with much white; a light yellowish line from the bill down the top of the head and 
a similar stripe over the eye; a dark line behind the eye; yellow below with a large 
black crescent on breast; sides lighter with prolonged black spot. Winter plumage: 
feathers of black more widely margined with brown, giving a suggestion that brown 
is the prevailing color; the yellow of the plumage duller; length, 10%4 inches. 

Range.—EHastern North America; breeds from the Gulf of Mexico to New Bruns- 
wick. 

Nest.—Of grasses, usually arched over; located on the ground, often beneath a 
bunch of grass or small pine sapling. 


e 
MEADOW LARK. 
(After Beal, Farmers’ Bulletin No. 54, Office of Experiment Stations, U. S. Department 


of Agriculture.) 

The Meadow Lark, or Old Field Lark, or, as it is often called, 
‘‘Fee Lark,’’ is a familiar acquaintance of virtually every farm boy 
in the state. Its loud, clear call in the spring is known to all whose 
business or pleasure takes them to the fields. Its clear, far-reaching 
whistle of ‘‘laziness will kill you,’’ is enough to arouse in the mind of 
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the hearer more than a passing notice. It 1s a common bird through- 
out eastern United States in the summer months, and winter finds it 
still inhabiting most suitable localities from the District of Columbia 
southward. Living as it does on the ground, it is seldom seen perched 
aloft unless for the purpose of singing, or when resting after its search 
for food. In flying it proceeds by alternately sailing and beating its 
wings rapidly. The nest is an oven-like structure concealed under a 
tuft of grass or small bush, and the eggs, which are four or five in 
number, are beautifully spotted from Nature’s bounteous palette. 

The Lark is essentially a bird of the fields, but in the open pine 
woods of the east it finds a territory suitable for its occupancy. When 
on the ground it does not hop like many small birds, but walks like a 
erow or chicken, occasionally expanding its tail feathers with a sudden 
jerky movement, which displays well the outer white tail feathers of that 
member. 

Our Meadow Lark is a decidedly handsome bird, and probably in 
part for this reason and because it affords a rather easy mark for the 
gunner, many are shot for the mouthful of flesh to be found beneath 
their beautiful feathers. A parasitic worm, often found in the small of 
the back, deters many experienced persons, however, from pursuing the 
bird persistently. 

Few birds are more constant eaters of insects than the Lark. 
Even in winter when snow hes thickly on the ground many stomachs 
have been found to be filled largely with insects which have been pro- 
cured about manure piles, the edges of straw stacks and similarly ex- 
posed places. Two hundred and thirty-eight Meadow Lark stomachs 
were examined by the United States Biological Survey. They had been 
killed in various localities and at all seasons of the year. The object 
of the experiment was to determine as accurately as possible the facts 
regarding the bird’s food. The results were carefully tabulated and the 
following interesting results were obtained: 


Months. Stomachs Animal rain. Weed seeds. Totals. 
examined. food. 
— |= 
ANUALV et ate Soe | 13 24.36 TBS | 36 | 100 
Hebruaryeeeeee mere eee ee 1 00 25.00 | 75.00 100 
JVI RE ae, Men aeeea Broio ieee etic aie ane 12 73.14 7/010) || 9.86 100 
AX OVNI ee aoe GeO Gye cae Cee OES Oy Cio 1555310) || 7.39 100 
WIE TLC 6 alc ee oni ee Solar a oro eee 8 97.99 1.88 alles 100 
PUT CE Regen ete emcees gs eae 20 95.79 PH, 1N(0) Pa ial 100 
AJIRURE 3 oS oncves Bee Be Gude ciaieg eaaeeeare | 18 97.32 .00 2.68 100 
PSS aU te emed teeth ok We tee ene) ewe | 28 99.35 .09 .65 100 
SMM NI gy ovsoconsenoponsed 29 99.20 40 40 100 
Octobentge can ete 40 94.39 Gil | 5.00 100 
INOVEMDERE cfs cee ee eae ees 2D 77.08 6.50 16.42 100 
December wea eee eee 19 39.22 S0870))) 28.08 100 
Aco hens dh Meee, Samra tenet AI se 238 (2n90 14.71 PIES 109 
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The above shows that nearly three-fourths of the Meadow Lark’s 
food for the year consists of insects, about 12 per cent. of weed seeds, 
and 15 per cent. is grain. The record of grain may raise a question 
as to the bird’s possible injury to crops. A glance at the table, how- 
ever, shows that almost the entire amount of grain was eaten during 
the months of December, January, February, March and April, and was 
apparently largely gleaned from the stubble fields. The following is & 
list of the insects identified from these stomachs: 


No. 1.—Orthoptera. Fire-fly family. 
Lady birds, 

Scarred snout bettle, 
Leaf-eating beetle, 
Flea beetle, 
Darkling beetle, 
Rove beetle, 
Longcorn beetle, 


Red-legged grasshoppers, 
Meadow grasshoppers, 
Other grasshoppers, 
Crickets. 


No. 2.—Coleoptera. 


Weevil, Tiger beetle, 
Billbug, May beetle, 
Curculio, Ground beetle, 
Clover weevil. Click beetle. 
No. 3.—Lepidoptera. No. 5.—Hymenoptera 
Butterflies, Ants, 
Moths, Wasps, 
Cutworm, Stinging ants, 
Army worm. Ichneumon flies. 
No. 4.— Hemiptera. No. 6.—Miscellaneous Animal Food. 
Stilt bug, Ticks, 
Soldier bug, Snails, 
Assassin bug, Thousand-legs, 
Chinch-bug, Small batrachians, 
Spittle insects, Sawbugs, 
Tree hoppers, Spiders and cocoons. 


Jumping plant-lice, 


It is rather a remarkable fact that the Lark, being a ground-feeding 
bird, should destroy so few beneficial insects. This may possibly be ex- 
plained by the fact that many of the useful kinds have a disgusting 
odor. The one fact alone that the bird eats chinch-bugs is enough to 
make us his friend forever, for we cannot lose sight of the fact that this 
troublesome bug in the United States during the past half century has 
destroyed grain to the estimated value of over $330,000,000. Of late it 
has also been discovered that the Lark is a wonderful enemy of the boll 
weevil. Professor Beal of Washington, D. C., estimates that in the great 
hay-producing sections of the country this bird annually saves two and 
one-half tons of hay in each township as a result of destroying grass- 
hoppers. 

But the story of the good which the Meadow Lark does is not yet all 
told. We noticed that it eats weed seeds. Here are some of the seeds 
found in the stomachs of those 238 specimen birds: 


Pigeon grass, Gromwell seed, 
Panic grass, Black mustard, 
Smart weed, Bayberry. 


Rag weed, 
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What a wonderful record for good the Meadow Lark has to its 
eredit. Does it occasionally pull up some sprouting grain? Such state- 
ments have at times been in circulation. However, this may be, careful 
observers all appear to unite in voting it a good and useful bird, and in 
nearly all States in the Union it is guarded by statutes the year through. 
The following states only have not as yet enacted laws for its pretec- 
tion, viz.: Florida, North Carolina, Georgia, Alabama, Louisiana, Ten- 
nessee, Missouri and Idaho. 


THE WOODPECKERS. 


In North Carolina the following species and climatic varieties of 
woodpeckers are today recognized by naturalists: 

Hairy Woodpecker (Dryobates villosur, Linn). 

Southern Hairy Woodpecker (D. v. audubonii, Swains). 

Downy Woodpecker (Dryobates pubescens, Linn). 

Red-cockaded Woodpecker (Dryobates borealis, Vieill). 

Yellow-bellied Sapsucker (Sphyrapicus varius, Linn). 

Pileated Woodpecker, ‘‘ Logeock’’ (Ceophloeus pileatus, Linn). 

Red-headed Woodpecker (Melanerpes eruthrocephalus, Linn). 

Red-bellied Woodpecker (Melanerpes Carolina, Linn). 

Flicker: ‘‘Yellow Hammer:’’ (Colaptes auratus, Linn). 

Woodpeckers are, as a rule, solitary birds, and are seldom seen as- 
sociated in greater numbers than the individuals of one family. They 
are wonderfully adapted for performing their part in the economy of 
mature, which is to guard the trunks and limbs of trees from the undue 
increase of insects. All our woodpeckers are provided with four toes 
on each foot, two of which point forward and the other two backward. 
This arrangement gives them great power in clinging to vertical surfaces 
of trees. They are also aided by the stiff tail feathers, which serve as a 
sustantial brace beneath. The stout chisel-like beak enables them to 
rapidly dig larvae from the bark and wood and also provides them a 
means of readily excavating their nesting cavities. Woodpeckers have 
no power of song, their method of attracting the attention of others of 
their kind being a few ealls and a loud tattoo beaten by the bill on some 
resounding limb, loose shingle, or tin coping of a house. All lay pure 
‘white eggs and deposit them on a thin layer of fine chips in the bottom 
of their nesting holes. 

Many farmers look with the eye of suspicion upon the movements 
of woodpeckers when seen frequenting fruit and shade trees and pecking 
holes in them. Close observation reveals the fact, however, that these 
birds rarely injure a healthy tree, and with the exception of one species 
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the holes they make seem to be almost entirely for the purpose of dis- 
lodging and devouring wood-loving larvae. 
The following are perhaps the four best known species in the State: 


DOWNY WOODPECKER (Dryobates pubescens). 


Upper plumage black, with (in the male) a red band across the back of head; 
middle of the back white; wings spotted with white; the outer tail feathers barred 
with white. There is also a white stripe above and one below the eye. Length, about 
6%4 inches. 

Range.—Eastern North America from the Gulf to Labrador. 

Nest.—In cavities of trees. 

Eggs.—Four or five, glossy white. 


The Downy, which is the smallest of our woodpeckers, is the com- 
mon little “‘Sapsucker’’ seen in summer, frequenting the woodlands, 
orchards and shade trees. Often one detects its presence first by hear- 
ing the busy tap, tap, of his bill as he works industriously at his daily 
task of collecting grubs and larvae. He is especially attracted by neg- 
lected orchards where the old trees harbor a vast number of insects and 
tree vermin. The Downy is fond of the society of other small birds, 
and after the summer household duties are finished may frequently be 
seen in company with nuthatches and chickadees. Often these merry 
parties are joined by flocks of bright-colored warblers during their fall 
migration, and for days such avian bodies may be seen associated pleas- 
antly. This bird usually excavates a hole in some dead limb as the cold 
weather approaches, to be used as a roosting place in winter. 

The relation of the Downy Woodpecker to the orchard has been 
made a subject of careful study by a number of naturalists. One of 
the interesting observations made is that it pierees great numbers of 
cocoons of the codling moth, which are usually concealed under flakes of 
bark and thus escapes the observation of many other birds. It destroys 
the wood-boring beetles and their larvae in great quantities, and pos- 
sesses the wonderful faculty of being able to locate with great accuracy 
the exact spot at which to dig with the least labor to secure its prey. 
It also eats many bark beetles and weevils and is a large consumer of the 
round-headed apple borer which infest fruit trees. 

It is a well-known fact that a favorite place for the wooly aphis is 
at the scars made by pruning. Here they are often found in clusters, 
and some entomologists are of the opinion that their presence greatly 
retards, if it does not even prevent, the speedy healing over of these 
wounds. The Downy greatly enjoys the flavor of the wooly aphis. 

This woodpecker at times has the habit of making large numbers of 
holes in the bark of apple trees. .These are generally not over an inch 
apart and are arranged in. parallel rows around the tree. The holes are 
round, which distinguish them from the holes made by the real Sap- 
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sucker, which will be discussed later. As this work is done in the au- 
tumn when the sap is net running, it is evidently not that fluid which 
the bird is seeking. If this is not done to secure the insects, but to ob- 
tain some portion of the tree, it is evidently the cambium layer of the 
bark. The writer has examined scores of fruit trees on which the 
Downy has thus demonstrated his ability as a chiseler of bark, but has 
never seen one which died from the attacks. _ In fact, one close observer 
declares that the trees thus favored with the Downy’s attentions seem to 
be actually invigorated rather than injured. 

The amount of work which this bird is capable of doing in a day is 
truly wonderful. Mr. Vernon Bailey of Washington, D. C., once 
watched a bird of this species as it went about its daily toils. He found 
that between the hours of 9:40 a. m. and 12:15 p. m. it traveled about 
over one hundred and eighty-one trees and made twenty-six separate 
excavations for food. 

All persons interested in the preservation of forests must be friends 
of this bird. It eats the very destructive bronze birch borer, the maple 
borer and the pine weevil. This last-named insect infests particularly 
the buds of the topmost shoots of pine trees, thus causing the tree to 
constantly send out side shoots, which, of course, makes a crooked tree 
and largely destroys its value for lumber. 

Although about three-fourths of the food of the Downy has been 
shown to consist of insects, it eats in their seasons certain berries and 
wild fruits. It has been known to feed upon buds and petals of flowers, 
wild strawberries, pokeberries, poison ivy berries, sumac berries and 
beech nuts. 


? 


FLICKER: ‘““YELLOW HAMMER:’’ (Colaptes auratus). 


Upper parts brownish gray, barred with black; rump white; top of head ashy 
gray, a scarlet band (in the male) across the back of head; inner surface of wings 
yellow; tail black above, yellow below, with black tip; a broad black crescent om 
breast; belly and sides thickly spotted with black. Length, about 12 inches. 

Range.—North America, west to Rocky Mountains and north to Alaska. 

Nest.—In cavities of trees. 

Eggs.—Four to seven, glossy white. 


No bird in America has so many local names as the Flicker. Some 
of these are Higholder, Wake-up, Walk-up, Pigeon, Woodpecker and 
Yawker-bird. At Cape Hatteras it is generally called Wilchrisen. It. 
is one of the best known of our native birds, and this fact, together with 
its loud, characteristic calls, has doubtless given rise to the various names 
by which it is known. The Flicker is exceedingly sociable at times, and 
has the habit of entering the barns and other outbuildings. While a 
student at the University of North Carolina I knew Flickers to fre- 
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quently go into the New East Building through open windows. There is. 
a church in the woods on Roanoke Island, or was some years ago, which 
the Flickers often entered. They also dug many large holes in the posts. 
which supported the roof of the porch in front. I know of no reason 
for this habit of gomg in buildings. Perhaps it is in quest of food, 
maybe it is out of simple curiosity, or possibly it is in an endeavor to. 
find some snug winter quarters, away from the cold winds. 

Although the Flicker is a true woodpecker, it is far more of a 
ground-feeding bird than any other species of this family. They may 
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FLICKER. 


(After Beal, Farmers’ Bulletin No. 54, Office of Experiment Stations, U. S. Department 
of Agriculture.) 


often be started from the ground in the fields or open woods where they 
have been feeding on grasshoppers or other insects. 

The Bureau of Biological Survey of the United States Department 
of Agriculture examined carefully the contents of 394 Flickers’ stom- 
achs taken in 28 states, including Canada. It was found that about 50 
per cent. of their food consists of ants. The tremendous number of these 
troublesome little pests which are killed, may be illustrated by the fact 
that two stomachs were found to contain over 3,000 ants each. Flickers 
also eat various insects and occasionally fruit in limited quantities. The 
fruit and berries consumed appears to be largely wild in character, as 
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shown by the following lst of vegetable food found in the northern 
Flickers examined: 


Cultivated cherry, Sumac, Mulberry, 
Choke cherry, Black alder, Spice-bush, 
Wild black cherry, Smilax, Cedar, 
Elder, Blackberry, Sassafras, 
Dogwood, Raspberry, Persimmon, 
Cornel, Waxmpyrtle, Apple, 
Pepperidge, Blueberry, : Pear, 
Virginia creeper, Pokeberry, ‘ Seeds, 
Hackberry, Service-berry, Sweet fern,” 
Poison sumac, Magnolia, Polygonum, 
Poison ivy, Wild grape, Clover, 
Huckleberry, Mullein. 


The services which Flickers render in destroying the ground-in- 
habiting ants may be better appreciated by looking carefully into the 
relationship existing between ants and the destructive plant-lice with 
which their lives are curiously associated. The world-known scientist, 
Professor Comstock, in his ‘‘ Manual of the Study of Insects,’’ says: 

‘*Tt is easy to see what benefit ants derive from this association with 
plant-lice, and how they should learn that it is worth while for them to 
care for their herds of honey-producing cattle. Little has been done, 
however, to point out the great benefit that accrues to the plant-lice from 
this relationship. It seems fair to assume that the plant-lice are greatly 
benefited, else why has the highly specialized apparatus for producing the 
honey-dew been developed ? 

‘‘Writers long ago showed that ants protected plant-lice by driving 
away from them lady-bugs and other enemies. Recently, however, Pro- 
fessor Forbes has demonstrated that, in certain cases at least, a more 
important service is rendered. In his studies of the corn plant-louse he 
found that this species winters in the wingless, agamic form in the earth 
of previously infested corn fields, and that in the spring the plant-lice 
are strictly dependent upon a species of ant, Lasius alienus, which mines 
along the principal roots of the corn, collects the plant-lice, and con- 
veys them into these burrows, and there watches and protects them. 
Without the aid of these ants the plant-lee were unable to reach the 
roots of the corn. On page 631 it is stated: ‘Ants take very good care 
of their cattle (aphids), and will carry them to new pastures if the old 
ones dry up. They also carry the aphid-eggs into their nest and keep 
them sheltered during the winter, and then carry the young plant lice 
out and put them on plants in the spring.’ ”’ 

Mr. William Dutcher, president of the National Association of Au- 
dubon Societies, writes: ‘‘If the Flicker had no other valuable economic 
quality, it would deserve protection because it is an enemy of the ant 
family.”’ 
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RED-HEADED WOODPECKER (Melanerpes erythrocephalus, Linn). 


Adult: head, neck and throat red; general upper plumage bluish black, except 
rump, upper tail coverts and portion of wings, which are white; lower breast and belly 
white. In first plumage young have grayish brown head and neck, and irregular bars 
of black on white of the wing. Length, about 9% inches. 

Range.—Breeds from Florida to New York; winters from Virginia southward. 

Nest.—In cavities of trees or poles. 

Eggs.—Four to six, glossy white. 


Throughout the larger portion of North Carolina the Red-headed 
Woodpecker is a more or less common resident. It inhabits cultivated 


fields in many places, and its usual perch is on an upright fence stake 
or a dead tree in some clearing. It is often seen along railroads, where 
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RED-HEADED WOODPECKER. 


(After Beal, Farmers’ Bulletin No. 54, Office of Experiment Stations, U. S. Department 
of Agriculture. ) 


the telegraph poles are used as stations of outlook. This woodpecker also 
is found in the towns of the State, particularly those favored with large 
shade trees. In collecting food it does not, as a rule, traverse the trunks 
and limbs of trees after the manner of the Downy, or dig in the earth 
like the Flicker. While at time it catches insects on the bark of trees, 
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and seizes grasshoppers and beetles in the grass, its favorite method of 
the chase is to dart out from some post of observation and capture pass- 
ing insects on the wing, as do the Kingbird and Pewee. In considering 
the economic value of a bird as a destroyer of insects, there must be 
borne in mind the fact that not all insects are injurious to man’s inter- 
ests and some are of real value. The Red-head is known to kill certain 
beneficial forms, such as tiger beetles and’ various predaceous ground 
species. It has also been accused of killing the young of other birds, 
although there appears to be lttle data on which to found an opinion 
that this habit is widespread or universal. Its vegetable food is varied, 
consisting mainly of fruit, berries and beech nuts. The-writer has often 
seen it feeding upon acorns of various kinds, and there is a pretty ecom- 
mon belief that at times it stores acorns for winter use in convenient 
erevices of trees or posts. 


YELLOW-BELLIED SAPSUCKER (Sphyrapicus varius, Linn). 


Top of head scarlet; back barred with black and yellowish white; white spots om 
wings; white line under eye; throat red (white in female); breast black, belly yellow- 
ish white; sides streaked with black. 

Range.—EHastern North America; breeds generally from the higher North Carolina 
mountains northward. Winters from Virginia to Central America. 

Nest.—In cavities of trees. 

Eggs.—Five to seven, glossy white. 

The Sapsucker is generally seen in North Carolina about the time 

I g ) 
of the first cold days of autumn. It is decidedly retiring in its habits, 
and one may live a week among the trees of the barn-lot without being 
noticed. It haunts the trunks of trees, appearing to prefer those of 
dense foliage. The male may be readily distinguished from the other 
smaller woodpeckers by the bright red feathers of the throat. 

The Sapsucker’s food consists in part of many varieties of such wild 
berries as it is able to find in the autumn and winter. It eats insects 
when these are accessible. Its chief diet, however, consists of the inner 
layer of bark of a variety of trees and the sap which it is enabled to 
collect by means of numerous small holes excavated through the bark 
for this purpose. Among other trees, it is known to attack the apple, 
sugar maple, mountain ash and hemlock. In the spring of 1891 I 
watched with much care the actions of a Sapsucker, and the following 
brief account of what occurred is taken from the writer’s book, ‘‘Stories 
of Bird Life:”’ 

‘‘For several years a Sapsucker (possibly not the same bird always) 
has each season visited a small balsam growing in a frequented lawn 
near my home. In the autumn it begins its attack and a few small 
holes are dug through the bark, but by far the larger amount of his 
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work is done in the spring. This year when the sap first began to rise 
the Sapsucker came out of the woods and commenced operations on the 
palsam. He is a wonderful carpenter, and the way he made the chips 
fly with his sharp bill was astonishing. Hour after hour he toiled on, 
eutting scores of holes through the bark to the solid wood beyond. In 


YELLOW-BELLIED WOODPECKER. 


(After Beal, Farmers’ Bulletin No. 54, Office of Experiment Stations, U. S. Department 
of Agriculture.) 


a few days hundreds of these little wells had been sunk and the sap rose 
in them in abundance. 

‘“The bird would cling to the side of the tree, braced by his tail, 
and drink the sweet juice from the holes, one after another. As they ran 
dry, day by day, other holes were chiseled. Usually these openings were 
made in rings about the tree or in rows up and down its side. I 
counted forty-two holes in one vertical line. These were mostly about 
the size of a lead pencil, but a few were an inch and a quarter long 
and three-fourths of an inch wide. Some of the holes are less than a 
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foot from the ground, and they oceur at intervals for twenty feet, or 
fully two-thirds the distance to the top. The perforations were con- 
fined chiefly to the trunk of the tree, and in only one case was a limb 
assailed. 

‘“During the month of March new holes were made daily, and on 
the 29th the bark showed 1,671 unhealed openings, which had been made 
this spring. Hundreds of old scars bear mute testimony to the workings 
of the Sapsucker in previous years.’’ 

Trees which have been attacked by the bird sometimes die, but the 
one referred to above is now (September, 1909) still alive and flourish- 
ing. 


ENGLISH SPARROW (Passer domesticus, Linn). 


General color suggests grayish chestnut; back streaked with black; top of head 
gray and rump gray, whitish below, except throat and breast (in male only) black. 
Length, about 614 inches. 

Range.—A large part of Europe and Asia. Naturalized in America, New Zealand, 
Japan, Australia, and elsewhere. 

Nest.—Sticks, twigs, grass and feathers, and situated in any available place. 

Hoggs.—Four to six, finely and evenly spotted. 

It was in the year 1851 that the English Sparrow was introduced 
into America. They were liberated first in Brooklyn, N. Y., and later 
in other eastern cities. Many thought the bird would prove a great 
friend to man by destroying caterpillars which infested the trees of the 
parks and gardens. In this the stranger was largely a failure; but as 
a fighter of other birds, a disturber and broiler of the town, and a gen- 
eral all-round nuisance, he has been a pronounced success. His unpre- 
possessing manner, his habit of feeding among filth, his rolling in the 
dust of the city streets, and his harsh, never-ending chirps, have all com- 
bined to bring upon his head the abuse of a long-suffering nation. 

This sparrow is exceedingly hardy and is apparently little affected 
by chmatie conditions, being equally at home in the biting winds of a 
Quebec street or panting in the throbbing heat of a Tampa housetop. 
Because of their wonderful adaptability to environment the species has 
spread with marvelous rapidity throughout North America, although 
in many sections they are as yet confined to the towns and cities. Traps, 
poisons and guns are brought to bear upon them in untold numbers, 
but the English Sparrow holds its own and defiantly builds its nest in 
the veranda trellis, roosts behind the window blind, and at the peep of 
day shouts its ‘‘get up’’ call to its sleepy tormenters. 

Occasionally one meets with a friend of the sparrow who, if he be 
a gardener, will tell of the cabbage worms which this bird destroys; or, if 
he be a farmer, he may show you in dollars and cents how the sparrow has 
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been worth his weight in silver by eating the worms from his tobacco 
plants. Such friends, however, are rare. On the whole, he has been 
voted a nuisance by nearly all the state legislatures in the Union, and 
chiefly on account of his presence, Congress has enacted a law prohibit- 
ing the importation to America of any wild birds or animals without the 
consent of the proper government authorities. The effect of the English 
Sparrow on American bird life has thus become a most pronounced one. 
One should be careful not to confuse this imported species with any of 
our native sparrows, all of which are of the first importance as destroy- 
ers of insects and consumers of noxious weed seeds. 


BLUEBIRD (Sialia sialis, Linn). 


Upper parts bright blue; throat, breast and sides dull brick-brown; belly, white: 
The blue of a female has a grayish tinge, and colored underparts are paler. 

Range.—United States and Southern Canada. 

Nest.—Of grass, in bird boxes or holes of trees and stumps. 

FEggs.—Four to six, pale blue, sometimes white. 

Early in the year 1895 a prolonged cold spell, accompanied with an 
abundance of snow and ice, restricted the food supply of the Bluebird 
to such an extent that large numbers succumbed to famine and cold. 
As many as fifteen individuals were found dead in a single hollow of a 
tree in Guilford county. For several years after this catastrophe a 
question often heard was: ‘‘What has become of the Bluebird?’’ Nor- 
mal food and climatic conditions are again resulting in the bird once 
more assuming something lke its usual numbers. 

The Bluebird seems equally at home in the farmyard or in the 
field or open woods, remote from human habitation. Always it is the 
same cheerful, inoffensive little creature, whose very appearance is cal- 
culated to cheer the heart. They mate early in the spring, are affection- 
ate parents, and care well for their young. 

It is said that geese, swan, eagles and some other birds mate for life, 
and if one is killed the survivor will rarely mate again. The Bluebird 
does not take matrimonial matters so seriously. The writer one spring 
placed a bird box on a tree in a yard near where two Bluebirds had 
made their appearance. They at once took possession of it, and in time 
four blue eggs were deposited. Then a cat climbed the tree and caught 
the female on the nest. The male was much distracted the next day 
and mourned constantly for his loss. The day succeeding, however, he 
found a second mate. She laid five eggs and in turn suffered the same 
fate as the preceding female. Then I shot the cat. A third wife built 
her nest in the box and successfully reared her young. 

People living in towns, unfortunately, do not have the pleasure 
of the Bluebird’s company as much as in former years. This is due to 
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the inroads of the English Sparrow. My observation has been that in a 
fair fight the Bluebird can hold its own with the doughty little British- 
ers, but nevertheless, sooner or later, the latter usually become master of 
the situation, and the Bluebird retires to the more peaceful environment 
of the open country. 

So far as is generally known, the Bluebird does not steal fruit or 
eat the crops of the farmer. Its vegetable food consists of the berries 
of the poison ivy, cedar and such other vines and trees as provide food 
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BLUEBIRD. 


(After Beal, Farmers’ Bulletin No. 54, Office of Experiment Stations, U. S. Department 
of Agriculture.) 


for birds during the winter. I have seen it eat mistletoe berries. In 
the Bureau of Biological Survey at Washington the contents of 300 
Bluebirds’ stomachs showed that 76 per cent. of their food for the entire 
year consisted of insects and their allies; 28 per cent. of their food was 
beetles of various kinds. The bird is a great destroyer of grasshoppers, 
and during August and September 60 per cent. of its diet is of this 
character. The Bluebird appears to be popular and beneficial wherever 
found, and should be encouraged at all times to dwell on the farm. 


HOW TO ATTRACT BIRDS. 


Much may be done with a very little trouble to induce many species 
of wild birds to come about the house. A short observation is suffi- 
cient to demonstrate the facts relative to what birds really require if 
they are to stay about you. The conditions plainly necessary are: 
First, food; second, reasonable security from enemies; third, suitable 
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nesting places. Much food may be provided about a farm by simply letting 
Nature have her own way to a degree. Do not cut down all the wild 
cherry trees; leave a few for the birds. Let some blackberries grow 
here and there. If a haw or sumae is growing near the house do not 
remove it. Plant a few sunflowers in the corner of the garden or along 
the edge of the field; they will take up little space and yield abundant 
food for the chickadee, goldfinch, titmouse, nuthatch and cardinal. In 
winter a little beef or sheep fat tied to the limb of a tree will be deeply 


ONE OF THE FARMERS’ BEST FRIENDS. (See page 270.) 


appreciated by the Downy Woodpecker and Titmouse. <A little broken 
refuse grain and chaff in winter will likewise furnish comfort to the 
snowbirds and various native sparrows, if it is thrown out where they 
can get it. 

Birds do not care to remain long about a house if there is grave 
danger from enemies. The most terrible of all destructive agencies to 
the average farmland bird is the domestic cat. This creature pounces 
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with great frequency on the birds while they are feeding or hopping 
along the ground; it catches innumerable young, shortly after they 
have left the nest and are as yet unable to fly; it eats the little ones in 
the nest or catches the old one as she broods by night. All extra and 
stray cats about a house should be killed, not sent away to plague some 
other neighborhood ; it is a mercy to the cats and a help to the birds. 

Birds need cover into which they can dart upon the sudden appear- 
ance of a hawk, cat or other enemy. Cedar trees, honeysuckle vines, or 
other shrubbery afford them much protection. 

If we would see birds to the best advantage in summer we must 
have them nesting not far away. If suitable places can be found, many 
birds prefer to build their nests somewhere near the homes of man. If 
the veranda has a climbing rose the Yellow Warbler will often build in 
it. The Thrasher will nest in the brush-heap or in the mass of vines 
in the back lot or fence corner. By putting up a small box on a pole 
the Bluebirds will accept the invitation of free rent and will pay you 
handsomely for your favor by catching thousands of insects in your 
garden, Gourds or boxes on high poles will, in many parts of the State, 
attract colonies of Purple Martins that will drive hawks away from 
the chickens and rid the air of many insects. 

So much good will result to the man who is kind to the birds, it is 
a great wonder all persons do not realize the fact and profit thereby. 


INSTALLING A PRIVATE WATER SYSTEM. 
(W. B, Wallace, Bunceton, Mo.) 

Just why a farmer, and especially one who is devoting much of 
his time to the breeding of Big Boned Poland-Chinas, should be asked 
to write an article on the installing of a private water system in a farm 
home I do not know. However, if the addition of complete systems of 
running water in the farm homes of many who read this report shall 
prove as great a convenience and as satisfactory as has mine, I shall 
be amply repaid for the little time spent in writing this. It is not 
my purpose to set forth any reasons why the farmer should have run- 
ning water in his residence. No argument is needed. To all who are 
enjoying the use of any such system, however simple, the desirability 
stands as a self-evident truth. 

When I began figuring on putting water in my residence, which 
is a large one built with heavy timbers after the style of many years 
ago. I soon saw that I should have to overcome difficulties not to be 
found in installing a system while the house is being built, or even in 
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putting in water in a more modern house. But I was not discouraged. 
I wrote for a number of catalogues and read one or two books on 
plumbing, but I soon found that, after all, most that was needed was 
care, thought and a reasonable amount of mechanical skill. So I went 
to work. The result was that without ever having had a professional 
plumber in the house, | installed a water system—with bath tub, 
toilet and wash basin in the bath room; sink in the kitchen, and wash- 
basins with hot and cold water in bed rooms—that, after more than 
a year’s use, has given general satisfaction. I may say Just here 
that when the water was first turned on there was not a leak any- 
where. Mine is the pressure tank system, the water being pumped 
into the tank, which is §& feet long and 42 inches in diameter, It 
is easier to pump water than air. Then, it is much easier to get a 
pump that will work satisfactorily with water. My tank is made 
to withstand a pressure of 150 pounds to the inch, but a 40 pound 
pressure will be found sufficient for all needs, sending the water with 
force to all parts of the hcuse. The tank is in a south basement where 
there is little danger of freezing. It is always fortunate, as in the 
ease in my house, if the kitchen is also in the south part, so that the 
tank and heater may be close together. It is a mistake to buy a 
tank that is too small. I would recommend one holding 750 gallons 
or more. I much prefer the pressure system with tank in cellar, rather 
than the elevated system, which is subject to change in temperature. 
With the tank in the cellar, the water is cooler in summer and warmer 
in winter. It is not exposed to the sun, so there is no green scum 
(Protococeus Viridus) to bother. 

My experience has convinced me that, under ordinary circum- 
stances, the average farmer with some mechanical skill may do his 
own plumbing, if not too complicated. Two pipe wrenches and a few 
small tools are all that are required. 

IT used about 300 feet of piping in my house. One-inch galvanized 
piping costs, ordinarily, 614 cents per foot. Never put in less than 
one-inch main pipe, and 114 inch is better. A 750 gallon pressure 
tank should cost about $80 wholesale, or, at retail about $100, delivered. 
A hand pump, such as I used until I bought a little gasoline engine, 
costs $6 or $7. A gasoline engine, if bought new, with pump will cost 
from $50 to $60. One man by pumping fifteen minutes per day can 
keep up enough water for a family of six people. With a small gaso- 
line engine, a few minutes pumping twice a week will run the same 
family. The final cost of a complete water system will depend en- 
tirely upon the individual taste and pocketbook—say $200 for plain 
fixtures up to $600 or more for something more pretentious. Just here 
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let me say that it will pay to buy good heavy bowl, basins and fixtures 
of all kinds. They need not be showy, but they should be sub- 
stantial. 

All pipes should be put in with red lead, and all fittings screwed 
tight. Have no flat pipes. Have them laid elevated, or slanting, so 
that when you want to drain them all water can be made to flow back 
to tank or drain system. This is imiportant. There should be one 
main pipe (1 or 144 inches in diameter), leading from pressure tank 
almost to cooking stove or range, where it branches. One branch con- 
veys the water through the heater, then to the hot water tank, and 
from it to all parts of the house, paralleling the’ cold water pipe 
throughout its entire length. By saying parallel, I mean that the 
pipes should be placed within a few inches of each other—say 5 or 6 
inches, but not so near that the hot water will heat the cold, or vice 
versa.. When it is necessary to run the pipes very close together a 
board partition may be used. 

In laying out plans for your system make no more turns in pipe 
than are necessary. Where branches are made for wash basins and 
the like, smaller pipes may be used than for the main pipe. Pipes may 
also decrease in size as the distance from the pressure tank increases. 

The kitchen sink should be as close to the main out-door sewer 
as possible. All slush water should pass out in order to keep this 
pipe clean, as grease causes most of the trouble. 

Where water pipes pass from the ground up into the house a box 
should be made around them and extending at least two inches from 
all pipe. This box should be filled with melted resin. A box at least 
two feet square should then be made around it. Fill this box with 
stable manure, one of the best known materials to keep water pipes 
from freezing. Remember, after a year or two, to look into the top 
of the manure box to see that it is full, as the manure may have 
settled. If so, fill to top and pack tight. Do not use asbestos or 
mineral wool. Mineral wool is one of the best cold conductors there 
is, as used in cold storage, but is of no value in causing a body to 
retain heat. It is just as important to pack the hot water pipe as the 
cold, as the hot water pipe will always freeze first, as the mineral life 
is dead in it, caused by intense heating. 

Where pipes are run along under or just above floors in rooms 
where fire is not continually kept up a good idea is to box them in 
with sawdust. In running pipes along floors, as just referred to, they 
should be elevated a little so that they will always drain back to the 
pressure tank. By having a drain pipe from the low point in the 
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pipe line and leading to the sewer, the entire system may be drained 
by turning the stop in the drain, and turning stop cock off in pressure 
tank so you need not drain the pressure tank. This may, when ex- 
treme cold snaps come, prevent the annoyance and expense of bursted 
pipes. 

Soil pipe should be used in and under the house exclusively. Do 
not depend on drain tile, for fear of leaks. JI would advise that drain 
tile be used outside of building. If it is used under the house it is 
liable to crack and cause a seep which might result in a typhoid fever 
epidemic. The soil pipe should be calked tight with lead and all 
joints should fit perfeetly tight. All discharge from washbasins, sinks, 
stools, ete., should be made into this pipe. The main soil pipe should 
be four inches in diameter. Wash basin pipes need not be larger than 
two inches. Be careful that connections are made tight into the main 
sewer pipe. The drain pipe should always enter the main sewer pipe 
on top, so as not to interfere with the passage of soil. The soil pipe 
in and under the house should have a fall of at least one inch to the 
foot and more is preferable. Where it enters the outside of the build- 
ing one-half inch to the foot is all that is necessary. A large drain 
tile—say six inches—is never an objection, and may save a great deal 
of work afterwards. If any drain pipes pass well or cistern, you should 
use iron soil pipe well calked, as any seepage from drain pipe might 
eause typhoid. Soil pipe fittings should always be used where one 
pipe enters another. Where soil pipe enters tile at foundation of 
house a soil pipe trap should be put in to prevent gases from sewer 
pipe from passing into house. A good idea is to run a piece of soil 
pipe, with a plug in it, up above the ground so that you may at any 
time pour water into it and flush it out. Where the closet is attached 
to soil pipe a branch should be put in and run out through top of 
house in order to allow the gas to pass out, also to keep down noise 
from closet as this stops the suction noise that sounds through the 
house. <A cover, similar to those used on ordinary flues, should be put 
on this pipe to keep out sparrows and any sticks that might fall in, and 
to allow free passage of air. It is always a good idea, in installing a 
water system, to leave a few plugs (or T’s) vacant so that in case 
you later desire to put in other fixtures you can tap in and also have 
drain to sewer. This is not necessary, but is only a suggestion. 

Always leave one or more plugs in main pipe from pressure tank 
so that they may be tapped at any time you should wish to put in 
hydrant or run water to any other part of place. 

Galvanized iron pipe is easily installed and is nearly as good 
as any. Lead pipe, which is often acted upon by certain substances 
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found in water, has one advantage insomuch that it will freeze and 
thaw a few times without bursting, but it takes a good plumber, to 
handle lead pipe, as every joint should be wiped, and you can never 
repair it without the plumber, so would advise using galvanized. 

Have all down gutter spouts so arranged that you may, when you 
so desire, turn them into the sewer, thus keeping it clean by frequent 
flushing. i 

Always put your pump as close as possible to the end of the 
pressure tank, and the other end of pressure tank against cellar wall 
SO pipe can pass out of pressure tank into wall and prevent freezing. 
This will save pipe and prevent freezing. Keep all pipes away from 
outer walls. They shonld run near the center of the building for 
protection from cold. 

Put stop cocks in all pipes a few inches from where they enter 
wash basins or tanks. One of these cocks will prove a great conven- 
lence when it becomes necessary to put in a new Fuller ball or other- 
wise repair faucet, for it makes it possible to cut off the water at the 
one point without turning it off the entire house. Use none but the new 
style faucets which have one extra joint, making the putting in of a 
new valve a very simple matter. Use traps under bowls and bath 
tubs. Also see to it that traps under bowls and leading from tub are 
so constructed as to be casily cleaned. 

Think your system over carefully and cut out any excess piping 
that you can, and make the piping run as direct as possible to the 
desired places. 

Use a large hot water tank, as plenty of hot water is a great 
convenience and the water retains its heat much longer when in large 
quantities. - 


© 


The most simple, the most easily regulated and the best fixtures 
are important for the man who is several miles from a professional 
plumber, and who must, in most instances, do his own work. 


DISPOSAL OF HOUSE SEWAGE. 
(By Prof. John T. Stewart, University Farm, St. Paul, Minn.) 
(Reprinted from Minnesota Farmers Institute Annual, 1909.) 

The equipment of the modern house with bath room, kitchen sink 
and laundry has created a demand for some sanitary method of dis- 
posing of house sewage. This demand is supphed in the larger towns 
and cities by sewers which collect and carry the sewage to a common 
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point of disposal. In the smaller towns and rural districts the above 
method is not practical from a financial standpoint, and some simple 
and economical plan must be resorted to. A common practice is to 
drain this house sewage into a vault or cesspool, the surplus water 
being permitted to soak into the soil. In open soils the water often 
escapes so rapidly that the vault is soon filled with solid refuse. In 
the more heavy soils, the pores are soon closed by the solid matter and 
the waste flows out over the surface. It is only occasionally that the 
soil conditions are right to permit the water to escape at the proper 
rate, and even where these cesspools do work satisfactorily for a time 
they will eventually fill up with solid matter or the escape of the liquid 
be prevented entirely by the sealing of the porous soils by the material 
carried in suspension. At the best, they saturate the surrounding 
earth with disease germs that are liable to contaminate the water 
supply or become offensive to the sense of sight and smell. 


DESIRABLE BACTERIA IN SEWAGE. 


It has been learned that under proper conditions this house refuse 
that is so dangerous to health and offensive to the senses carries with 
it the germs of a bacteria which will work its own destruction if the 
proper conditions are provided. Occasionally a cesspool is reported 
which has worked for years with entire satisfaction. The reason for 
the satisfactory working of these occasional cesspools is due to the 
fact that in their construction the conditions of light, air, heat, cur- 
rents and discharge of the liquid matter were such that they afforded 
the proper conditions for the growth and multiplication of these sewage 
destroying bacteria. The conditions under which these bacteria thrive 
have been studied and experiments conducted until the proper con- 
dition for their growth is understood, and they are now considered of 
great use for the purification of sewage not only of individual houses 
but for the larger towns and small cities. 


CONDITIONS UNDER WHICH THESE BACTERIA THRIVE. 


It has been found that these bacteria thrive best where there is a 
limited amount of light and air, a certain degree of heat and a surface 
unbroken by currents. These conditions are secured by discharging 
the sewage into a tank from which the light is excluded by a covering, 
air being admitted through a small vent. Heat is supplied by the hot 
water used in the sinks and lavatories, and that generated in the 
tank itself by chemical action in the sewage. This heat is conserved 
by having the tank partially or entirely buried in the earth. Cur- 
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rents are prevented in the surface of the sewage by partitions through 
the tank, the sewage passing from one chamber to another through 
submerged openings. The solid matter is thus decomposed into liquids 
and gases, the gases passing off into the air, and the liquid which is 
now free from dangerous germs being discharged either through a sand 
filter out on to the soil or earried away by ordinary underdrains to 
an outlet ditch. This waste material is thus deprived of its dangerous 
and unsanitary qualities by a method that is simple and requires but 
little attention after it has once been installed. Such systems, vary- 
ing in their detail to meet local conditions are now in use in many 
places throughout the country and their operation is no longer an 
experiment. 
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Fig. 1. A general view of a septic tank. 


SEPTIC TANK FOR ORDINARY HOUSE. 


A plant of this nature is known as a septic tank. One suitable for 
a private house of four to six people would be a tank constructed of 
some material, preferably concrete, which would prevent the seepage 
of the sewage into the earth until it has passed through the tank. 
This tank can be placed at any convenient point with reference to the 
house. Some methods of construction permit of its being placed with- 
‘in three or four feet of the walls, the sewage being discharged direct 
from the iron soil pipe into the tank. The tank should be not less 
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than six feet in length, three feet deep and three feet wide, divided 


into two chambers by a partition, the first chamber being large enough 
to hold the discharge from the house for 24 to 36 hours. 
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Fig. 2. Plan and vertical section through septic tank connecting with underdrainage 
system. 


PLANS OF A SEPTIC TANK. 


The following plans show the different methods of constructing 
septic tanks suitable for the country house. 

The sewage from the soil pipe enters chamber A, passes diagonally 
through chamber A to near the bottom of the tank where it enters 
the opening in the partition and rises through this partition to near the 
surface of the liquid, where it is discharged into chamber B. It then 
passes diagonally through chamber B to near the bottom of the tank 
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where it enters an opening in the end of the tank and rises in this end 
to the level of the liquid surface in the tank where it is discharged. 
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SAND FILTER. 


If an underdrain is not practical for removing the waste water 
from the tank, it will be necessary to let chamber B discharge through 
a sand filter, as shown in Fig. 3, or replace the opening in the dis- 
charge end of chamber B by an automatic valve Fig. 4, and conduct 
the discharge to the system of drain tiles Fig. 5. 
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Fig. 4. Septic tank fitted with automatic valve. 


DISCHARGE IN DRAIN TILE. 


Where the liquids from the tank can be discharged into an under- 
drainage system, Fig. 2, the tank can be constructed entirely under- 
ground and sodded over. Where there is not an outlet for an under- 
drainage system and it is necessary to discharge the liquid matter on 
the surface, it may be done either by constructing a sand filter in 
connection with the tank as shown in Fig. 3, or discharging into a sys- 
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tem of drain tile and permitting it to escape by percolation through 
the soil as in Figs. 4 and 5. 

Where a sand filter is used and the discharge is on the ground sur- 
face, it is necessary to construct the tank above ground unless its loca- 
tion is on a side hill, and it would necessarily have to be at some dis- 
tance from the buildings, as the filter should be exposed to the air and 
the surrounding soil would be kept wet by seepage unless there is 
underdrainage or running water. 
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Fig. 5. System of drain tile used in connection with automatic valve. 


A tank arranged to discharge into a tile system, Fig 5, is more gen- 
erally used for the individual houses than the sand filter. This method 
requires chamber B to be fitted with an automatic valve as shown at B, 
Fig. 4. This valve permits chamber B to fill with sewage, which would 
require from 24 to 36 hours. When the chamber is full the valve 
opens and the liquid flows out through a line of pipe to the tile system, 
Fig. 5, where it is absorbed by the soil. This tile system is made of 
ordinary drain tile with open joints. As the absorptive power of the 
soil and the cireulation of air through the soil decreases as the depth 
increases, the tile should be laid not over ten or twelve inches in depth, 
unless the soil is very porous. This tile system for proper distribution 
of the liquid should be laid level, and the capacity of the tile for 
holding liquid should be about ten per cent. larger than the capacity 
of the valve chamber. The pipe connecting the valve chamber with 
the tile system should have cemented joints to prevent leakage be- 
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tween the tank and the tile system. If conditions will permit, it is 
desirable in heavy soils to lay two lines of drain tile about thirty 
inches in depth as shown in Fig. 5. These drain tiles, not absolutely 
necessary, if they have a proper outlet would obviate the danger 
of the filter not working during the rainy period, when the ‘soil is 
saturated with water. It is advisable in a cold climate to cover the 
filter with manure or a heavy mulch. Whére the building location is 
flat it would be necessary to construet the tank above the general level 
of the surface as it would discharge from the bottom. 


SEPTIC TANK AT N. W. EXPERIMENT FARM. 


A tank as shown in Fig. 2 was constructed at the Northwest Ex- 
periment Farm at Crookston, Minn. The discharge is through a tile 
drain with outlet in an open ditch three hundred feet from the house. 
The tank is placed within three feet of the house foundation. It has 
been working for two years and is entirely satisfactory. Its original 
cost was $18.65. The tile drain had previously been constructed for 
general drainage purposes. Details of cost items and the method of 
constructing this tank are given on pages 79 to 81, of bulletin No. 110, 
of the Minnesota Experiment Station. A tank with a sand filter would 
require in addition to the tank as shown in Fig. 2, an additional tank 
double the size of the last chamber, to serve as a receptacle for the 
sand and gravel filter. 

A tile filter system, Fig. 4, requires the construction in addition to 
the tank, of the tile filter system and the automatic valve, the valve 
alone costing from $20 to 25. 

One of these plans will be found suitable for almost any location 
and there is now no reason why isolated houses cannot be fitted with 
modern plumbing and the house sewage disposed of in a sanitary 
manner. 


MISSOURI HOME MAKERS’ CONFERENCE. 


Proceedings of Third Annual Meeting Held Under Auspices State Board 
of Agriculture in the Agricultural College, Columbia, 
December 28, 29, 30 and 31, 1909. 


MINUTES OF PROCEEDINGS. 


The Missouri Home Makers’ Conference held its third annual ses- 
sion at the University of Missouri, during the last week in December. 
On account of the severe weather, the attendance was not as large as in 
previous years, but the interest was undiminished. Enthusiastic audi- 
ences, varying from 35 to 300 persons, greeted each speaker. All papers 
were thoroughly discussed. This interchange of ideas was one of the 
most interesting and valuable features of the meeting. 

The program for the Conference had to do with the various aspects 
of the home makers’ life and interests. The subjects discussed may be 
grouped under five general heads, namely: ‘‘The Home,’’ ‘‘The Child,”’ 
““Food,’’ ‘‘Health’’ and ‘‘Edueation.’’ It was felt that the influence 
of the home maker must touch in a vital way all these interests, whether 
directly her daily work or not, since the every day home work is not a 
thing apart from the general life of the community, but each reacts to 
the good or evil of the other. It was decided that the conference shoula 
join with any and all organizations which have for their object the im- 
provement of conditions in the homes of the State. Mrs. Harriett E. 
Shepard, president of the State Federation of Women’s Clubs, sent 
greetings to the Conference, commending the work in which it is en- 
gaged. ‘‘There is,’’ said Mrs. Shepard, ‘‘no work in which the women 
of our State should be more vitally interested than that which brings 
together our representative home keepers; and there is no subject of 
study so far reaching in its influence for direct results as that which has 
to do with the daily comfort and convenience of those who occupy the 
home; for the material needs of mankind are imperative, and everything 
that helps to create a convenient, wholesome, refined and _ satisfying 
basis for the physical life, lifts the human race to a higher plane, so 
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that it may go from strength to strength, enlarging its interests and 
reaching out into the realm of thought and spirit, growing strong and 
beautiful with the unfolding of life’s responsibilities. 

““The State Federation of Women’s Clubs is especially interested 
in this Conference, as it articulates so closely with one of our most im- 


portant standing committees—that of Home Economies. We are most 
anxious that the women of the Conference should ally themselves with 
this part of the State work, and that they should see to it that definite 
instruction in scientific home-making be included in the plan of the 
Farmers’ Institutes, which are now becoming a settled feature of edu- 
cational work in various parts of the State. 

‘‘At the last Board meeting of the Federation, it was voted that the 
Committee on Home Economies should make the matter of clean and 
pure foods one of its first considerations for the coming year, and we 
ask you to help us in this movement toward more healthful conditions 
for the consumer in the home.’’ 

On Tuesday afternoon tea was served informally by the students in 
the rooms of the Home Economics Department. In addition to the 
equipment, visitors were shown an exhibit of the work of the cake- 
mixer, and of the weighed portions of food, illustrating Miss Day’s talk 
on ‘‘Planning Meals.’’ 

On Wednesday afternoon the members of the Conference were en- 
tertained most delightfully by Mis. A. Ross Hill, at her home, where 
they met the wives of the members of the faculty of the University. 

Another very enjoyable social occasion was the fifth annual Agri- 
cultural college banquet, which was served on Friday evening 

The following officers were elected: 

President—Mrs. N. H. Gentry, Sedalia. 

Vice-President—Dr. Edna D. Day, Columbia. 

Treasurer—Miss Alice Kinney, New Franklin. 

Secretary—Mrs. Ivy Harner Selvidge, Columbia. 

Mrs. W. C. Hutchison, Jamesport, was elected a member of the 
Executive Board. 

IVY HARNER SELVIDGE, Secretary. 
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CONSTITUTION. 


Article 1. Name and object——This organization shall be known 
as ‘‘The Missouri Home Makers’ Conference.’’ 

The object of this organization shall be to unify the house-keepers 
of Missouri in an effort to better their own home conditions, to help 
future homes by encouraging the introduction and development of 
Home Economics in all the schools of the State and to co-operate with 
other organizations working toward the same end. 

Article 2. Membership—Any woman in Missouri interested in 
the objects of this organization is eligible to membership. 

Article 3. Officers—The general management of the organization 
shall be in the hands of an executive board consisting of a president, 
vice-president, secretary and treasurer, elected annually, and of three 
other members, holding office for three years, one of whom shall be 
elected each year. 

Article 4. Meetings—The meetings shall be held in Columbia, an- 
nually during Farmers’ Week. 

Article 5. Amendments.—This constitution may be amended at 
any annual meeting by a two-thirds vote, the proposed amendment hay- 
ing been submitted, in writing, to the executive board, and notices and 
copies of the same being appended to the call of the meeting; or, with- 
out such notice, by unanimous vote. 


BY-LAWS. 


ARTICLE I. 

Section 1. Duties of Officers—The duties of the officers shall be 
the same as in similar organizations. 

See. 2. The duties of the Executive Committee shall be to appoint 
such standing committees as in its judgment it deems wise; to trans- 
act routine business between annual meetings and make a full report of 
its work at the annual meeting. 


ARTICLE II. 
Section 1. Elections.—All nominations and elections shall be by 
ballot. 
See. 2. In case of vacancy in any elective office, the president may 
fill the same by appointment until the next annual meeting. 


ARTICLE III. 
Section 1. Dues.—The dues shall be fifty cents annually. 


ARTICLE Iv. 
Section 1. By-laws may be adopted, amended, or suspended at any 
annual meeting by a two-thirds vote. 
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WHY WE ARE HERE. 


(The first meeting of the Conference was in joint session with the various farmers’ 
organizations. In response to addresses of welcome by Dean Mumford and Professor 
Whitten, Miss Edna D. Day, as vice-president of the Home-makers’ Association, spoke 
as follows): 


The sociologists tell us that women were the first farmers, so it is 
not surprising that women are with you today. Early man hunted and 
fished, and fought, and made the weapons necessary for his warfare, and 
the women did all the rest of the work. They had, of course, to take 
care of the fires, which could not be allowed to go out because there were 
no matches; cook the food and take care of the babies. In addition, 
they had to make jars in which to carry water, and baskets in which 
to gather fruits and nuts; make from the skins of animals their clothing; 
carry home on their backs the animals that the men killed in the chase, 
and seek for and crudely cultivate such vegetable foods as were eaten. 
Thus were women the first farmers. 

By co-operation and invention men learned how to do their work 
more easily. They learned to combine in the hunt. They learned that 
it was cheaper to raise and care for cattle than to hunt them. They 
learned, by arbitration and treaty, to avoid war, and so it came about 
that soon man had time to take over the agriculture that the women had 


begun. The records of the early farmers’ 


meetings have been lost. I 
doubt, however, if any women had time to attend them, for they still 
had the fires to keep, the blankets to weave, the game to dress, the water 
to carry, and numerous other things to do. Still later, the men, by co- 
operation and invention, succeeded in so conducting their work of agri- 
culture that there was time left for them to take over some more of 
woman’s work. They saw that the women were slow in getting home 
the fruits of the chase, slow in moving when the tribe had to move, so 
they undertook to carry some of the burdens. However, when the men 
took the burdens upon their backs they felt how heavy they were. The 
women had carried them without complaining, but the men, feeling their 
weight, looked around for relief, and saw that the beasts had horizontal 
backs, broad enough to carry burdens, and they put the burdens upon 
the beasts. They again walked freely themselves, and when the beasts’ 
backs would not carry all the burdens, the men invented wagons. They 
invented boats, and comparatively recently, freight trains to carry their 
loads. Men are equal to anything. If you put a man into the kitchen 
for a week, how long will it be before he will have running water there, 
and all the other conveniences that the women get along without? 

So, through the ages, men have gradually been taking over the work 
of primitive woman, and simplifying it, and the women have been 
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doing better and better the work that remained for them to do. Still 
they have seemed to be always busy. They have been very slow to co- 
operate, very slow to invent, to find easier ways of domg work. I do 
not know that it is due to a difference in the minds of men and women 
that men have been so inventive, and women have not. It may be, but I 
think there are other factors to be considered. Women have had to 
work in isolation in their own homes, and you know it is only when 
minds come together that the sparks fly. I have heard that agricultural 
science has been slower of development than other sciences because the 
farmers are isolated, and that agricultural science has progressed rapidly 
only when farmers’ institutes became common and ‘‘ Farmers’ Weeks’’ 
were frequent. The women have been slow to get together. Now we 
are offering an opportunity in our Home Makers’ Conference for them 
to gain inspiration for advancement. 

Another reason why women have been slow to progress is because 
of the continuity of their work. ‘‘Man works from sun to sun, but 
woman’s work is never done.’’ In the early days of hunting and fight- 
ing there were periods of idleness for the men. They worked very hard 
at times but there were days and weeks when they could live on the 
results of their last chase or the booty of the last war, and loaf around 
the fire while they recalled their experiences and planned their coming 
campaigns. The farmer today has less free evening time than the aver- 
age business man, but he has days of comparative leisure during the 
winter when he goes over his accounts, reads agricultural bulletins and 
consults agricultural catalogues. 

Woman’s work on the contrary has been constant. Daily, hourly, 
her services have been needed by her family. She has found no time to 
stop and think and read and plan easier, better ways of doing. In the 
past she has been bound by these necessities. Today, with much of the 
old work taken from the home, with labor-saving devices ready to go into 
the home, there is no reason why work should not be planned to yield 
the leisure needed for recreation and inspiration. If your wife hasn’t 
succeeded in doing this for herself, suppose you help her to do it. Buy 
her labor-saving machines as freely as you buy them for yourself. Show 
her how to use them if she is slow to learn herself, and help her to plan 
time for stimulating reading and outings. 

I see many more men here than women. I must conclude that 
many of you have come away and left your wives at home. I hope you 
will realize that you have made a great mistake. I hope that each 
one of you will step into some of our meetings during the week and 
learn something about what we are doing, so that when you go home you 
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‘can tell your wife about them first hand, and encourage her to come 
next year; and when you get the report of the State Board of Agricult- 
ure this year, will you please call your wife’s attention to the report 
of our meetings? JI am sure she will find in it something of interest. 

Some time when the department has better facilities and equip- 
ment, and a better teaching force, we hope to do what the Agricultural 
College is doing for the men—to have a short course for the women in 
Home Economies. There are many women in the state who eannot 
leave home for the full four years’ course just as there are many men 
who cannot do so. If you know of any women who might take advan- 
tage of such a course, who might learn by study how to work to bet- 
ter advantage, perhaps you will see to it that we have these facilities. 
It is true that our regular course has suffered because of the short 
University appropriations this year, and it has been necessary to limit 
the number of students we could take in the freshman work, in order 
to do justice to the graduating class. Before the registration days were 
half over we were obliged to tell students applying for this work that 
the rolls were full. Of course this is only a temporary condition. I 
am sure that we shall soon have sufficient funds not only for our regu- 
lar work but for a short course as well. In the meantime, we can have 
the Home Makers’ Conference here during Farmers’ Week, and we are 
very glad indeed to have the opportunity to be with you during this 
time when we are to have a feast of so many good things. 


PLANNING AND FURNISHING THE FARM HOME. 


(Mrs. Ivy Harner Selvidge, Columbia, Mo.) 


Health, convenience and beauty are the three prime requisites of a 
well planned, modern house. To secure them requires thought and un- 
derstanding upon the part of owner, the architect and the contractor. 
Of these three, health ranks first and certain conditions are absolutely 
necessary for a healthful dwelling. First there must be a light, cheer- 
ful and dry site; second, means of ventilating to carry off respiration 
impurities; third, a system of immediate and complete removal of 
sewage to keep the air free from contamination; fourth, pure supply 
and proper removal of water to insure cleanliness; fifth, such a construe- 
tion of the house as will insure perfect dryness from foundation to 
roof. 

Fortunately the farmer has considerable land from which to make 
a selection for a location for his house. Usually it is possible to find a 
well drained site; if not it must be drained artificially, for dryness is 
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imperative. In climates such as this we depend upon the opening and 
shutting of doors and windows for ventilating small dwelling houses, 
and if the house is carefully planned will ventilate it successfully in or- 
dinary weather. The consideration of thé water supply and the sew- 
age system is more of a problem to the isolated houses than to the town 
houses since the system of each must be complete and individual on the 
farm. As the question of running water for the farm house is to be 
fully discussed before this conference I pass it over. There is this 
to be remembered, however, that the disposition of sewage is a matter 
of grave importance and the problem of its removal and disposal should 
be placed in the hands of trained men. Too much emphasis cannot be 
placed upon this need. 

The planning of a house intelligently, requires the co-operation 
of the persons who are to live and work in it with a trained architect. 
No plan is good except as it meets the needs of the user. We must 
ask ourselves several questions: How many persons and what ages are 
to occupy it; what work is to be done in it, and what are the habits of the 
family? While the average family includes several small children, not 
one house in five hundred takes them into account except in the matter 
of providing a place for them to sleep. <A fatal mistake is to copy 
a neighbor’s house. It may suit his needs exactly and ours not at all. 
If you are planning to build a house, study your needs, decide on some 
of the important features. Do not expect an architect, if he is a man, 
to plan a convenient kitchen for you to work in. He never did kitchen 
work while you have done it for years. If you work out the details 
of your own plans irrespective of the architect the chances are you will 
have a clumsy, ugly construction, for you are not familiar with the work 
of an architect. Go to him with a fairly intelligent conception of what 
you want, and the result of the work of you both is apt to be satisfactory. 

Beauty and convenience are not incompatible, and neither is nec- 
essarily a matter of cost. Beautiful and convenient houses may. cost 
little while ugly houses may cost much, and lack the element of con- 
venience. 

As the kitchen is the chief work room in the farm home we will 
consider some of the important features necessary to a convenient 
kitchen. It is a mistake to believe that you may always make a kitchen 
convenient, after the house is built. The location of the range and 
sink and the distance between them should all be settled before the 
house is built. Unless some thought is given to it they will very likely 
be in opposite corners of the room. Locate them as close together as 
possible to save unnecessary steps. Then group the other kitchen equip- 
ment in the most convenient places in relation to sink and range. Re- 
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member that a convenient kitchen is a matter of thought, not money. 
Have plenty of cupboards, as many closets as you need, and your pan- 
try in the best location. A small sliding window between kitchen and 
dining room saves steps. A cold storage room just off the kitchen 
where the refrigerator may be iced from the kitchen porch saves work 
in cleaning. 

The finish of the wood work of a house may make work or save 
work. The best floors for moderate price are red oak. It also is a 
beautiful wood for the upright finish. If possible have the down stairs, 
except the kitchen, done in oak. In a room 16x16 feet the difference 
in cost between a hard pine floor and finish and a red oak floor and 
finish is not to exceed $10 more for the oak. Oak floors should be 
filled and waxed and they should be kept in practically the natural 
color, which is light. This prevents the dust from showing as it would 
were it stained dark. It pays to see that the boards in the floors are 
free from knots and well scraped and sand-papered before the finish 
is applied. The upright finish may be finished natural—a. e., filled 
and varnished, or stained. The finish most popular now is a stain with 
a lusterless varnish, giving a dull finish. Since waxed floors cannot 
have water applied to them, many prefer the floors of the bedrooms— 
if they are pine—to be filled and then coated with ‘‘elastica’’—a finish 
which is not affected by being wiped with a damp cloth. Any floor 
finish will require renewing. A waxed hardwood floor grows more beau- 
tiful with each waxing, and the wax is easily applied by any one. 

The best furnished house is that which has in it useful pieces of 
furniture, of a character which indicates beauty in design and strength 
and permanence in construction. We are getting away from the spindle 
legged chair, and similar constructions in furniture, where the articles 
possess neither beauty nor utility. A room is well furnished when it 
has in it just what you need for the work of that room. 


RUNNING WATER IN THE COUNTRY HOME. 


(Professor M. F. Miller, College of Agriculture.) 


I am sure that no great part of this paper should be given to a dis- 
cussion of the desirability of having a supply of running water in the 
country home because our country women as a rule recognize the great 
importance of this matter. If I were addressing an audience made up 
of farmers, I think I should dwell strongly upon this phase of the 
question, for if there is any one thing in which we as farmers are de- 
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ficient, it is in the full appreciation of the importance of making our 
farm houses more comfortable and convenient. I place myself in this 
class because it has only been in recent years that I have come to any- 
thing lke a true appreciation of the great necessity for making the 
work of country women lighter. I have seen my own mother practically 
wear her hfe away at tasks which a little thought would have made 
infinitely less burdensome. It seemed to be only a matter of course. 
Other country women did the same things, and it did not enter the 
minds of the men about the house that anything should or could be done 
to make this labor lighter. 

My father was the typical busy farmer with too many cares of his 
own to give much thought to matters about the house while the boys 
had their own share of work in the fields. The result was that the 
women folks ran the house as best they could and my mother with the 
patience and self sacrifice so characteristic of country women worked 
from morning till night at tasks often too heavy for her strength. 

Pardon this personal introduction. I give it merely to show that 
I am not unfamiliar with the conditions that exist in the average farm 
home and to place myself in that class of thoughtless farmers who 
through a mere matter of custom in most instances, coupled with the 
negligence born partially of short sighted economy, allow conditions to 
exist around the country home which are not only unnecessary but 
which are really very poor business policy. 

I, however, do not care to censure the farmer without at least 
saying a word in his justification in this matter. We must remember 
that most of us are what we are, largely because of certain long con- 
tinued lines of training. We have certain points of view because we have 
been reared under such and such an environment. We think as others 
think. We do as other folks do. The different activities of which our 
lives are made up take the form of habits. In the case of the farmer, 
therefore, he has been raised under conditions which have never led 
him to think but that the average condition in the home is perfectly 
right and it is only the exceptional man, the man of uncommon origi- 
nality, of wider experience, or of great education who will do differently 
unless his wife requires it. And too often our country women, either 
through self sacrifice or frequently through failure to see the importance 
of greater comforts and conveniences: themselves, fail to bring about 
needed changes. 

In my opinion one of the very first essentials to comfort and con- 
venience in the farm home, next to a proper plan (which by the way 
is far too often left to the country carpenter) is the presence of run- 
ning water. The carrying of water from well or cistern, sometimes re- 
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motely located from the kitchen door and too often provided with a 
pump that “‘runs down”’ between trips, or even with a rope and bucket, 
is too well known to need attention. If some farmers would stop to 
calculate the number of miles their wives or daughters walk during a 
year carrying water, often through rain or over ice covered walks, he 
would secure a result which would go along way toward awakening 
him from the lethargy in which he lives. é 

One of the most important considerations in supplying water for 
the farm home is the character of the water supply. The cistern may 
be perfectly satisfactory if precautions are taken to prevent surface 
water entering, and a solid cement wall should always be provided to 
Insure pure water. The ordinary dug well may also be satisfactory, 
but such a well is always questionable. Typhoid and other bacteria 
may gain entrance through the surface water and instances are all too 
numerous where this has occurred and the water still have every ap- 
pearance of wholesomeness. This can usually be prevented by tightly 
cementing the top ten feet with cement during a dry time, but even 
with this protection a driven well is always to be preferred. 

Where water is secured from a spring or stream there is always 
a possibility of contamination, although in the ease of a good spring 
the danger is small. Many instances are on record, however, where 
springs have been the cause of severe typhoid epidemics, and the com- 
mon idea that spring water is always pure is erroneous. Too great 
care cannot be taken in obtaining pure water, therefore, and there is 
no surer way than to provide a good driven well in which the supply 
comes from depths of forty feet or over. Because for years we may 
have used water from some particular dug well without a case of typhoid 
is no assurance that it will never come. A visitor at the home, who 
has only recently recovered from this disease, may furnish a_pollu- 
tion for a dug well that has always been perfectly pure. The result 
may be a loss for which no amount of money or subsequent care can 
ever atone. Country people are far too careless about the character of 
the water supply. 

Naturally the first thing that appeals to the average farmer when 
he once comes to consider the matter of installing water in the house 
is that of expense. And this is justifiable; for in spite of all the edi- 
torials in which our optimistic newspaper and magazine editors indulge, 
the average farmer must usually be mindful of this phase of the ques- 
tion. But it does not necessarily mean an expensive plant to give 
a great many of the conveniences offered, and in this connection I wish 
to eall attention to probably the simplest plan of bringing water to 
the kitchen. 3 
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This plan consists simply of the installation of a sink at a convenient 
place near the kitchen table, if possible, on which is mounted a common 
pitcher pump connected with the well and cistern by iron pipes. Where 
both hard and soft water are desired, two pumps can be installed, one 
connecting with the well, the other with the cistern. In this case two 
sinks are usually installed, although it is perfectly feasible to use a 
single sink and pump with a cut-off which can be turned instantly to 
connect with well or cistern as desired. The waste pipe from the sink 
should be of lead, an inch and a half inside, and should connect with a 
three or four-inch tile running to the nearest outlet. It is desirable 
for sanitary purposes to place the ordinary small trap beneath the sink 
and to use glazed sewer pipe with cemented joints for the first fifty or 
one hundred feet to avoid any possible contamination of the well. White 
porcelain sinks are available at every plumber’s shop, or they may be 
ordered of various companies handling plumbing goods. They are very 
much to be preferred to other kinds. If the edges are rounded in a 
wide roll this adds much to their appearance and aids in keeping them 
clean. Such a plan can be worked out with perfect satisfaction on most 
farms at an expense approximating $40.00. The supply pipe used 
should be the 114 inch size, and, if the distance from well or cistern 
to the sink is over thirty feet, a force pump should be used instead 
of the pitcher pump. <A pitcher pump is worth $6.75, a 20x30 inch 
white enamel sink $6.00, a force pump $12, the small lead trap beneath 
sink $1.75, lead piping is worth 45¢ per foot, and the 114 inch iron 
piping 15¢ per foot cut ready for installing. 

The more convenient method of supplying water in the farm house, 
is the common plan of a supply tank from which the water is conducted 
by pipes to faucets located wherever desired. This plan usually neces- 
sitates considerably greater expense but it offers many more conven- 
iences, among them the installation of a bath tub and closet. Supply 
tanks for this purpose are of two general types, the elevated tank and 
the pressure tank. In the elevated tank the water is raised either by 
hand or by a convenient power such as a wind mill, a gas engine, a hot 
air engine, or in some very fortunate locations by a hydraulic ram. It is 
not necessary to enter into a discussion of these sources of power here, 
except to say, that the hand pump is usually the cheaper and the 
windmill the most common. Gas or hot air engines require consider- 
able attention and the hydraulic ram is possible only in locations where 
there is a stream with a considerable flow of water which has a fall of 
several feet. 

Elevated tanks may either be located in the attic of the house, or 
on a tower several feet above the faucet outlets. The attic tank is 
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usually the cheaper and is in less danger from frost. It also offers 
opportunity for cheaper plans of installing pipes than in the ease of 
the tower tank. 

A simple form of installation is an attic tank into which water 
is pumped by hand. Such a plan answers very well for the kitchen sup- 
ply of either hard or soft water and ten to twenty minutes pumping 
each day will maintain a supply sufficient for the ordinary family where 
a suitable force pump is installed. This pump may be installed at the 
well or cistern, or in the kitchen, and a cut-off can be so arranged that 
water may be pumped either into the tank or for immediate use as de- 
sired. Such a plan would not give sufficient water to supply a bath 
room with closet, without the pumping becoming rather irksome, but it 
answers very well for a kitchen supply, also for a bath tub supply. 
A precaution to be observed is to be sure that the strength of the con- 
struction of the house is sufficient to carry the weight of the tank when 
filled. It may be necessary to put in extra timbers. 

The cost of such a plant where the well or cistern is located within 
thirty feet of the house would vary from $150 to $175. These figures 
allow two sinks, one in the kitchen and one in the basement and pro- 
vide for bath tub with hot and cold water as well as for the necessary 
pump, piping, and drain. They do not provide for a closet in the 
bath room. 

Where attic tanks are used they may either be lined with lead, or 
a galvanized tank is very satisfactory if it can be gotten in place. Lead 
lining is dangerous for tanks used for drinking or cooking water, 
but very good for rain water if used only for washing purpose. Lead 
is more soluble in soft rain water than in hard waters, so that care must 
be exercised in its use. Where galvanized tanks are used they should 
be set in a galvanized iron or lead lined trough to catch the condensed 
water that runs down the outside and which would otherwise cause 
damage to the ceilings of rooms below. 

It is possible to run rain water from the roof directly into a tank 
in the basement from which it can be pumped to a tank in the attic 
with a hand pump where the family is not large. Such a system has 
been tried in many instances with excellent results. 

Another plan for using roof water, which is more satisfactory in 
many eases, is to provide a tank in a small room of the second floor of 
the house into which the water is run directly from the roof and dis- 
tributed by gravity to the rooms below. Such a plan necessitates a cut- 
off in the supply pipe so that the water may be run either into the 
tank or outside to the cistern as desired. It is desirable with this plan to 
install a hand pump for pumping water from the cistern to this ele- 
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vated tank during dry periods and it necessitates a tank holding at 
least twenty barrels to allow of sufficient storage to carry over all but 
the most prolonged dry periods. The house must be well built in order 
to sustain this weight. In all tanks installed within the house it is 
necessary to provide an overflow pipe to insure safety. This overflow 
may either lead to the drain or to a place where it may be used for water- 
ing or for further storage. 

The most common type of water supply is that of an elevated tank 
supplied with a windmill. The tank is either elevated on a tower or 
in a building, and connected directly with the faucets and bath room 
as well as with watering troughs at the barn and in the Jots. Such a 
system is in general the most practical where a large amount of water is 
desired. It has the disadvantages of danger from frozen pipes, of oc- 
casional water shortage when there is no wind, and of a considerable 
expense, although under average conditions it 1s one of the cheapest 
forms for the water supplied. It has the advantage of capacity, of re- 
quiring little attention and of a moderate cost for the water provided. 
Such a system will cost approximately $250 for windmill, piping, bath 
room fixtures, tank, pump, drain, and labor where the well is within 
100 feet of the house. Attention is called to the desirability of using 
a galvanized iron tank rather than a wooden one, the latter being very 
difficult to keep from leaking. 

The second general type of water supply is through a compressed 
air tank. There are various means of arranging such a system, but the 
general plan is to have an air tight tank, ordinarily of steel, located 
at a convenient place, usually in the basement or underground, into 
which the water is pumped against a cushion of air, the pressure of air 
raising the water to the desired height in the house. The tank is usually 
provided with an air pump for regulating the pressure or the amount 
of air contained. A pressure of ten pounds per square inch will raise 
water twenty-two feet, and a fifteen pound pressure, thirty-three feet. 

The pumping power for a pressure tank may be either a windmill, 
a gas engine, or a hot air engine. An automatic regulator is usually 
provided which stops the pump when a desired pressure is reached. 

The cost of such a system varies considerably with the size of the 
tank, with the kind of power used, and with the general plan, but it is 
usually from $50 to $75 more expensive than the elevated tank. 

Such a system has many advantages in that water is supplied in 
large quantities wherever needed, it gives adequate fire protection, and 
where the tank is located in the basement there is little danger of freez- 
ing. It has the disadvantage of necessitating slightly greater expense 
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in its installation, but it is by far the most satisfactory under average 
conditions. 

In installing a complete system of water in the house one ean figure 
the bath tub at a cost of about $22, the hot water heater at $8.50, the 
closet at $16, the vent from soil pipe to the roof at $6, single traps at 
$1.75, grease trap under the kitchen sink at $3.25, 144 inch galvanized 
iron pipe at 15e per foot eut to proper lengths, 1144 inch lead pipe at 
45e a foot, and kitchen sinks at $6 apiece. The cost of labor on a com- 
plete system will vary from $40 to $60. Where an air pressure tank 
is installed one can figure a twenty barrel size as worth $40 and a ten 
barrel size as worth $30, while an air pump will cost $7.50. 

A new plan of air pressure supply is what is known as the Perry 
system. ‘This system locates the air tank convenient to the power, and 
the engine or windmill simply compresses the air in this tank which is 
connected by pipes with a specially designed automatic pump in the 
well worked by the compressed air which forces fresh water from the 
well wherever needed. This pump operates only when water is drawn 
from a faucet, maintaining a constant pressure. 

Under most conditions some form of the compressed air system is 
the most desirable if funds are available for installing it. The fact 
that it gives sufficient pressure to furnish considerable fire protection 
and that it has the added advantage of allowing the tank to be installed 
within the cellar or within a building where freezing can be prevented 
is of much importance. Where the same gas engine that runs the pump 
is also used for other purposes the expense of its installation is not 
much in excess of the ordinary windmill and tower tank method. 

As to the details of installing a water system, there are a number 
of points that must be kept in mind. In the first place it must be 
recognized that the installation of anything like a complete system is a 
complicated matter and requires the knowledge of a competent plumber 
if the work is to be properly done. To be sure a man who is familiar 
with plumbing work and who can secure a set of plumber’s tools may be 
able to install a satisfactory system himself, but unless he is naturally 
handy with tools the job will usually be one which will give trouble. 
For the smaller jobs a man with an ordinary amount of ingenuity and 
the necessary tools can do the work. 

The white enameled bath tub is the most satisfactory form to buy 
at this time. These are made with a wide rolled edge in the same 
manner as the sinks and are in every way to be preferred to metal 
lined tubs. The difference in the cost is insignificant as compared with 
the greater satisfaction secured from them. 

Wash basins or lavatories should be of the same material. The 
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old fashioned marble slab top is not nearly so good as these modern 
white enamel steel types and is of equal or greater cost. They can be 
mounted against the wall or in the corner without the use of brackets 
which eatch dust and dirt. 

Where a closet is installed in the house the low down tank is more 
noiseless and easier to keep in repair than the higher ones. The ordi- 
nary white china siphon type of bowl is satisfactory. The soil pipe 
from the closet should be of four inch iron having joints sealed with 
oakum and lead. It must connect with the roof by an air vent. Since 
a closet forms a trap in itself there is no necessity for a trap in this 
soil pipe, although it is quite common to insert a large trap where 
the main drain pipe for the house leaves the cellar. 

The matter of sanitary drainage and sewage disposal is a large 
subject in itself. There are various forms of septic tanks and other 
complicated devices for handling sewage, but these need be considered 
usually only in the largest systems. For most houses a four inch or six 
inch glazed sewer pipe into which the drain pipes empty as they leave 
the cellar is sufficient. This glazed tile should have cemented joints 
and it should extend for 100 feet or more from the house or beyond 
all danger of contamination of wells. From this point on the expense 
may be lessened somewhat by using ordinary red drain tile. The fall 
of this drain should not be less than one foot in the hundred, and two 
or three feet would be much better. For simple systems, this tile may 
empty in any convenient low ground where the sewage will be ab- 
sorbed by the soil. It may, of course, be emptied into a stream, but 
this is more or less dangerous for people living below. One of the 
safest systems is to run this sewage onto a sand bed twenty or thirty 
feet square provided for the purpose, allowing the material to be ab- 
sorbed in this bed. It is most satisfactory in larger systems to arrange 
two beds using them alternately. Another system is to empty the drain 
tile into several branches of tile on a lower level, these all running 
shallow and laid with open joints. If these are laid in sand so much 
the better. Whenever sewage is dissipated through loose surface soil 
the odor is quickly absorbed and, for all small systems especially, where 
a closet is not provided, the opening of the tile in an open drain or in 
any convenient low ground is sufficient. The main essentials are a tile 
of sufficient size with a good fall and cemented joints; a convenient 
area of low land on which the drain may empty. Care must always 
be taken, however, to preserve the drinking water from any possible 
contamination from this drain. 
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ACETYLENE LIGHTS FOR THE COUNTRY HOUSE. 


A demonstration of the use of the acetylene light plant was given 
in the Engineering Building Thursday afternoon of the Conference 
week, by Messrs. Bowls and MeVey. They have written a bulletin on 
the subject, which any one interested may obtain free by addressing the 
Engineering Experiment Station, University of Missouri, Columbia, Mo. 
Another bulletin, also for free distribution, on ‘‘Gasoline Lighting of 
Country Houses,’’ will be issued by the same station in the near future. 


HOUSE DECORATION. 


(Miss Ella Victoria Dobbs, Manual Training Department, University of Missouri). 


’ calls to mind with most of us per- 


The term ‘‘ House Decoration,’ 
haps, first the pictures and whatever bits of ornament are used in ad- 
dition to the purely useful tables and chairs; then we think of the kind, 
quality and style of the curtains, wall covering, hangings and rugs in 
their relation to decoration, and last of all perhaps, the necessary furnish- 
ings themselves are considered from the standpoint of beauty. I am 
sure we will all agree that the successful results are obtained only when 
all these elements are in harmony, and I am also sure that we must really 
begin at the other end of the list. Our efforts at decoration are evidences 
of our desire for the beautiful—but what is beauty? One says, ‘‘ Beauty 


? 


is in the eye of the beholder,’’ which being interpreted, means that we 
find the beautiful only when we have the spirit of appreciation. An- 
other says, ‘‘ Beauty is indefinable, but we may at least learn something 
of the way in which it manifests itself,’’ and this study of the ways in 
which beauty manifests itself we call art; but we are apt to think of it 
as a mysterious possession of a favored few and not as a thing that lies 
close at hand to be enjoyed by all who will. 

Because it is this spirit of appreciation that lies back of all suecess- 
ful house decoration, I shall consider my subject quite broadly, and if 
I am able to help any of my hearers to get a clearer view and a stronger 
hold on the one or two controlling elements which enter into all that 
goes to make up the home beautiful, I shall do greater service than if it 
were possible for me in these few minutes to give a complete course in 
making rugs, stencilling curtains, constructing mission furniture, or any 
other useful factor in house furnishing. 

It is sometimes easier to define a thing by telling what it is not than 
by trying to tell what it is. A few years ago a woman who had more 
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money than refinement came to South California for the winter. She 
wished to make an impression on the public and rented a house which 
stood in a large yard adorned with much shrubbery and numerous urns 
standing on showy pedestals. I did not see the interior of the house, 
but she gave a glowing description of its two pianos, its wealth of rugs, 
pictures and statuary, closing with the remark: ‘‘It’s very artistic, 
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lots of art, you know.’’ I wish she were the only one whose conception 
of the artistic is ‘‘lots of art, you know.’’ 

Our nation’s fathers in the early days classed works of art as luxu- 
ries and placed so high a tariff upon them that only the rich could 
afford to buy them. As a natural result, the next generation grew up 
with the idea that Art is something which can be bought with money— 
that beauty is expensive, and the more expense the more beauty. For 
many years we have had the teaching of art listed in our school courses 
of study, but until recently the work has been confined largely to the 
copying of pictures or the making of pictures of objects in which the 
children felt no interest, and which had no connection with their lives 
except through the drawing book; and the drawing book was a thing 
to be hated, for a slip of the pencil might mean the eraser—the eraser 
was quite sure to mean an ugly blur, and a blur meant a low mark, and 
perhaps a scolding. A few little girls were able to produce pages filled 
with painfully exact lines and many curlicues, and were praised for 
their accomplishments; so there grew up in their minds that idea that 
fanciness and ornamentation are artistic and—the more curlicues the 
more art. To many of the boys art meant only a bugbear, a foolish 
waste of good time which might be more profitably spent making good 
kites or strong sleds. 

It is perhaps small wonder in the face of these conditions that there 
are still some among us whose sense of the beautiful is either asleep or 
choked out, and who regard art as something that can be bought with 
money, and to be artistic is to have “‘lots of it.’’ 

Not long ago I chanced upon this quotation— 

‘Art is not a thing to be done, but is the best way of doing what- 
ever needs to be done,’’ 

And this expresses the idea which I have in mind today. This art is 
that delicate sense of fitness, of proportion, that power to do and say the 
right thing and at the right time; we frequently call it good taste. 

The possibilities of house decoration range over a field as wide as 
the number of houses to be lived in, from the well-to-do builder who can 
employ a professional decorator, to the humble home whose beauty must 
be created from some goods boxes and a few yards of burlap and cheese 
cloth; but let us rejoice—beauty, like happiness, depends not upon the 
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multitude of one’s possessions, and with the right spirit as guide the 
simplest things may be made beautiful. Mr. Batchelder says, in the 
Craftsman, ‘‘To design is to give expression to an idea. This term im- 
phes an interesting, possibly a beautiful, at least an orderly expression 
of that idea, but first we must have the idea.’ 

The first question to ask one’s self, then, before planning household 
furnishings and decorations is, What is to be-the purpose of these rooms, 
what idea are they to express to those who come into them? A Columbia 
University professor enumerates seven reasons why people construct 
buildings, viz.: protection from weather, security from enemies, privacy, 
gathering places, monuments, expressions of taste, ostehtation of wealth. 
The building of a home covers several of these, the first three in any 
case. Most of us wish it also to be a gathering place for our friends. 
Whether we think of it or not, it is bound to be an expression of our 
taste, and perhaps, some of us are not free from a desire to let the world 
know that we have prospered. All of these things are bound to show 
in a degree proportionate to that in which we possess them, for con- 
sciously or unconsciously, we are bound to express our real selves. If 
we try to express the thing which we are not, we are sure to betray our- 
selves; it is necessary here, as elsewhere, to ‘‘be what thou seemest.’’ 

The Craftsman quotes the following from Barry Parker’s ‘‘Smaller 
Middle Class House:’’ 

‘““The true method of making a room beautiful is to make all the 
necessary and useful things in it beautiful. So much is this true that it 
becomes almost impossible to design a really beautiful room that is to 
have no useful work done in it or natural life lived in it. An architect 
ealled upon to design a room in which nothing more earnest is to be 
done than to gossip over afternoon teas has a sad job; for a room must 
always derive its dignity or meanness from and reflect somewhat, the 
character and kind of occupation which is carried on in it. For in- 
stance, the studio of an artist, the study of the man of letters, the work 
shop of a carpenter, or the kitchen of a farm house, each in its position 
and degree, derives a dignity and interest from the work done in it. 
The things in the room bear some relation to that work and will be the 
furniture and surroundings natural to it; as the bench and tools in the 
carpenter’s shop; the easels and canvasses in the studio; the books and 
papers in the study; the bright pans and crockery in the kitchen. All 
these lend a sense of active, useful, human life to the room, which re- 
deems it from vulgarity, though it be the simplest possible; and no 
amount of decoration or ornamentation can give dignity or ‘homeyness’ 
to a room which is used as a show room, or in which no regular useful 
life is lived. For in the work room all things have a place by reason 
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of their usefulness, which gives a sense of fitness and repose entirely 
lacking in a room where a place has obviously had to be found for 
everything, as in a drawing room.”’ 

The idea then, upon which we are to base our plans for furnishing 
and decoration is to be drawn from the purpose which the rooms are to 
serve. That purpose is a personal matter of individual choice, but in 
the expression of it we may look for help from others. 

A glance over a few modern house plans reveals one feature in 
which this idea of use has worked at least one revolution. The older 
plans all provided for parlors and drawing rooms, while the newer ones 
have a living room instead, and the change is most weleome. The word 
parlor suggests the stiff and stately arrangement of the most ornate 
furniture the house can afford, selected not with a view to comfort, but 
for display; a room darkened and close shut from dust and fresh air in 
summer, and cold and cheerless in winter, into which the formal caller 
is ushered for a brief stay, and in which the distinguished visitor is en- 
tertained, but into which the real life of the home never enters. We 
put on our most formal manners when we enter the door, we seem to 
have lost all the bright thoughts we had before, and talk in our most 
stilted language on the driest of topies; and we would not for the life 
of us disturb any of the carefully arranged furnishings of the room. 
If, in a moment of boldness, we do pick up a book from the table, we 
are careful to return it to the same spot and in the same position; and 
what a relief it is to get out into the sitting room or the kitchen, or 
whatever part of the house is warmed and cheered by the daily life of 
busy people. 

The very name, living room, calls up a much more delightful pic- 
ture. It is bright and cheery at all times, and even when deserted, one 
feels the warmth of recent occupation. At its best, it is large enough 
to permit all the necessary furniture without an effect of crowding, and 
this furniture is plain, simple and strong in its construction, suggesting 
use and comfort. There is always a table large enough to allow the 
whole family to gather about the low light upon it when books and 
papers claim the hour. There is generally a couch with an inviting heap 
of pillows, and its crowning glory in the winter is its cheery open fire; 
and it is well if the fire place is flanked by a cozy settle which invites 
heart-to-heart talks while the last log burns to coals and falls apart. 
There are convenient book shelves, and perhaps a piano; there are a 
few well-chosen pictures on the walls, and soft draperies at the windows. 
Whatever the predominating color, the tones are soft and restful. 

Do you live in such a room? Tf not, why not? for the essentials 
depend not at all upon the size of your bank account, but upon the pur- 
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pose you have in mind and the way in which you express your idea. If 
you ean afford oak finishings and oriental rugs, well and good; if not, 
the essential features may be obtained from commoner materials. I see 
no reason why the best should not be used on the farm as well as in the 
city home. Have the best your taste demands and your purse will buy, 
but be sure that you may have beautiful things at small cost of economy 
if necessary. : 

Mr. Batchelder says further: ‘‘Our expression of the idea will be 
beautiful in direct ratio to our control of our tools and materials, and 
our appreciation of the principles underlying design. * * * The 
beautiful thing is always sane and orderly in its arrangement, clear and 
coherent in its expression, frank and straightforward in the acceptance 
of the conditions imposed by use, surroundings, tools and materials. 
These are things we can analyze and find simple rules for our guidance, 
and from simple beginnings, through continuous experiment we try for 
order and hope for beauty.’’ 

This sounds somewhat technical on first reading, and I imagine I 
hear some one thinking—if success depends on knowing the principles 
of design then my ease is hopeless, for I never had a drawing lesson in 
my life, and I do not know a thing about design.’’ 

Let us see: He says, ‘‘The beautiful thing is frank and straight- 
forward in accepting the conditions of use, surroundings, materials,’’ 
ete. I think he means about this: If it were necessary to have sleep- 
ing accommodations in a room which did not permit a bed, he would 
use a couch, which is frankly all it pretends to be, and not a folding bed, 
which pretends to be a book-case or writing-desk, and rarely has any 
beauty in its proportions. I am sure he would have his gas fixtures 
show that they were meant to burn gas and not add a bit of white glass 
under the pretense that he was using candles. He would enjoy a beau- 
tiful hand-carved chair or chest, but he would not tolerate one that 
had machine-carved ornaments glued on after the fashion of much that 
is in our stores today. Above all, he would not paint a landscape or a 
spray of flowers on a chopping bowl and tie ribbons on a guilded toast- 
ing rack and hang them up for parlor ornaments. 

As to the principles of design, while they furnish study for a life 
time, it is possible to begin with a simple thing which we know and can 
appreciate, and by applying it every day, find its connections which 
will make clear other things we had not noticed before. 

Most household problems can be reduced to two broad principles— 
space relation and color harmony. Space relation we must deal with at 
every turn. The table is to be set for a meal; shall we deposit the dishes 
containing the food in uninteresting confusion at the end nearest the 
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kitchen door or distribute them with some thought of balance? Some 
pictures are to be hung: shall we put this small one in the center of 
this large space where its smallness will be emphasized, or find a smaller 
space which it seems to fit? Or, if we wish to group several small 
pictures, shall we take the stiff angles of a square or diamond, or choose 
freer lines suggested by the shape of the pictures themselves? Shall 
we hang the long, narrow picture in the broad space over the mantle or 
between the window and the corner of the room, where there is a narrow 
space that demands it? If you will study the relation of lines and 
spaces you will find that lines running lengthwise of a space seem to 
lengthen it, while if broken by cross-lnes it seems shorter. If your ceil- 
ing is too high, bring it down in effect by lines around the room—a deep 
border, a high wainscote, etc.; or, if it is too low, omit cross lines as far 
as possible. But, perhaps you are thinking, ‘‘I can set the table and 
hang my pictures, but I do not understand color harmony. I see things 
that please me, but I cannot select them.’’ If so, though color sense 
comes naturally to only a few, and is largely a matter of education, we 
are never too old to learn. Perhaps the most helpful plan is to study 
and analyze the things we know to be good or bad, and see why it is 
that one is good and another bad. What are the combinations that al- 
ways please or displease? <A little experimenting with a box of water 
colors will be helpful; making spots of various combinations of color and 
noting the effects. It will be found that all the colors in the box, 
mixed together, will give a dull grey, and that the best colors you will 
get will be the dull tones which are softened by a little of nearly every 
color in the box. The more we study the good things we are sure of, 
the faster will we grow in power. 

The key-notes, then, for successful house decoration are, first, use- 
fulness; second, simplicity; third, a pleasing division of space combined 
with harmonious coloring. 

I think Ruskin says somewhere, ‘‘Have nothing in your house 
which you do not believe to be useful or believe to be beautiful.’’? If 
the really useful things in a room are simply and substantially con- 
structed to meet the needs they are to fill, they will have a dignity 
which is beautiful. Our greatest fault, I think, lies in the accumulation 
of useless things which we allow to crowd our rooms. If we can only 
train ourselves to enjoy some empty space which gives a feeling of big- 
ness instead of the pettiness we so frequently meet, much will be accom- 
plished. When we turn our attention to coloring, if we avoid strong, 
crude colors and confine ourselves to neutral tones, we shall not go far 
wrong. I have not said much specifically on the subject of pictures, 
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wall coverings, hangings, ete., because it is the whole effect which is 
important, and no one thing can be wholly good or bad except in its 
relation to the things which surround it. Nor have I mentioned the 
‘‘oreen things growing,’’ which add so much, a graceful fern, a trailing 
vine, and, at the season when it is possible, a few cut flowers; not bou- 
quets, but a rose or two in a slender vase, a bunch of violets in a low 
bowl; these give a touch of refinement found in nothing else. 

And last, but by no means least, the homemaker herself—she is the 
crowning touch which must make or mar the effect of the whole. If her 
appearance is not pleasing, her manner not gracious, the otherwise 
charming effect will be spoiled. If she is all that the term ‘‘home 
maker’’ implies, she will be in full harmony with her surroundings, be- 
cause they will be the expression of her very self, and her influence will 
create that happy, restful atmosphere which is the chief factor in all 
that goes to make up the real home. 


PICTURES FOR THE HOME. 


Dr. John Pickard, Professor of History of Art, University of Mis- 
sourl, gave an illustrated lecture on this subject by the use of the stere- 
optican and lantern slides. While he showed a very wide range of 
subject, including great portraits, religious pictures, pictures of everyday 
life and landseapes, he confined himself entirely to illustrations from 
the work of American painters, demonstrating the fact that we can claim 
to have an American school of art which may be favorably compared 
with the art of any other nation of our times. 

In showing these various classes of pictures, the thought was brought 
out that art is not only a desirable thing to have in the home, but that 
art is one of the most practical and necessary accompaniments of daily 
life. We are all striving not merely for the bread which perisheth, not 
merely for clothing and for shelter, but we are striving for something 
which shall minister to the larger needs of humanity, and in this reach- 
ing forth after the ideal, the splendid visions of the great artists are 
most inspiring and helpful. In such a great portrait as Stuart’s por- 
trait of Washington, or in such a fine religious painting as that done by 
John LaFarge, in such fine inspiring figure subjects as those by John 
W. Alexander, in such splendid marines as those of Winslow Homer, 
in such beautiful landscapes as those by Dwight W. Tryon, or Childe 
Hassam, we may find suggestions of beauty that shall give elevation and 
charm to the whole daily life, and the beneficial influence of those fine 
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works of art felt and seen every day throughout the developing period 
of childhood and youth, cannot but have a wonderfully fine effect on the 
formation and development of character. Such fine reproductions of 
these pictures can be had at such reasonable rates that there is no 
longer any excuse for the cheap chromos or the tawdry pictures which 
have so often defaced the walls of our homes. In art, as in everything 
else, the best is none too good. The speaker earnestly recommended that, 
our homes should contain reproductions of the fine things in works of 
art, and particularly of the fine things which have been done by our 
American artists. 

He suggested that there were various firms from which such pictures. 
could be obtained, among which might be mentioned: The Copley Prints: 
of Boston, Massachusetts, and reproductions by famous American artists 
from N. E. Montross, 372 Fifth avenue, New York City, or Wilham 
Macbeth, 450 Fifth avenue, New York City. 


PRINCIPLES OF ART APPLIED TO DRESS. 
(Miss Calibel Ingels, Department of Home Economics.) 


The same principles which make pictures, architecture and sculp- 
ture good, also determine the pleasing quality of clothing. Artistic dress 
means the conscious or unconscious use of the rules of balance, harmony 
and rythm, of size, shape, line and color. 

Our ideas of the artistic in dress are much affected by the prevail- 
ing mode. For that reason no one can say this is absolutely good and 
will be altogether pleasing in a hundred years from now. The advocates 
of the dress reform twenty years ago designed artistic clothing, which 
looks odd today, though not so much so as the really stylish clothes of 
that time. Therefore, although we cannot be independent of fashion, 
we can choose from current styles those which are most becoming to us, 
and modify these in order to make them even more beautiful. In modi- 
fying styles and emphasizing the really good trend of them, we get 
clothes which will look well longer than those which are at the height 
of an exaggerated fashion. By this moderation we are creating a bet- 
ter public opinion, and this may react so that designers will give us 
their best efforts in the highest sense. The producers will not continue 
to put forth monstrosities in the way of clothing unless the people like 
the horrors sufficiently to purchase them. We seem to want hair rolls. 
and sanitary rats. 
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It is very interesting to notice the difference in the proportion of 
the hair to the face now compared to what it was ten years ago. In 
spite of these differences, caused by the prevailing mode, there are 
some principles which can generally be apphed to advantage. It is 
noticeable that children have the eyes half-way between the chin and the 
top of the head, while older people, as a rule, have the eyes nearer the 
top of the head. A middle-aged woman may look much older if her 
hair is parted in the middle and drawn tight down on each side of her 
forehead, instead of being fluffed out around the face and arranged in 
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Fie. 1. ‘‘Like a church steeple on a Fie. 2. A soft pompadour makes a good 
bungalow.” frame to the face, and adds height. 


The large woman should wear long sweeping lines that bring out her strength. 


a soft pompadour, which makes the top of her head seem higher, so that 
the eyes are seemingly placed half-way between the chin and the top 
of the head. (Notice the difference between the heads in Figures 1 
and 2.) Sometimes a short, broad woman of substantial dimensions, 
parts her hair and smooths it well down at the sides, and to give her- 
self height, erects a little pointed knot of hair on top of her head. She 
could better gain height by a little pompadour, for this top-knot above 
the broad face is as inappropriate as a church steeple on a bungalow. 
‘Who does not remember the young girl who followed the extremes of 
fashion, and, in the days of the high pompadour, erected such an edifice 
on top of her head, that she appeared as a rabbit looking out of a brush 
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heap. As in all things, the way of the wise does not lead by extremes, 
and here the best rule in dressing the hair is to be inconspicuous and 
to be careful to maintain good proportions. 

Closely related to the proportion of the hair to the face is that of 
the hat to the face. A very large hat makes the face insignificant, and 
a little button of a hat has no dignity and makes a large face seem: 
swollen. What is a large hat in times of hats beig all somewhat. 
small, is a mere bagatelle in the days of the ‘‘Merry Widow.’’ There- 
fore, the question of the size of the hat is a relative matter and one is 
safe in choosing one which is not conspicuous in either way. 

The ancient Greeks made statues in which the length of the head 
was contained seven times in the whole length of the figure. Most civil- 
ized people have heads which are too large to meet the requirements of 


Figé.\3. Fie. 4. 
‘‘A little button of a hat makes a large face seem swollen.” 


this ideal. There is danger, therefore, in our dress in using those effects 
which enlarge the head and dwarf the appearance of the body. Need- 
less to say, the woman with a squeezed waist and narrow chest con- 
trasted with the head built out to gigantic proportions by means of 
large hair rolls and artificial puffs is a civilized monstrosity. 

In the great works of art involving the portrayal of the human fig- 
ure, the trunk is not conspicuously divided by the drapery or clothing. 
How would the Winged Victory appear in a shirt waist, which always, if 
the waist is of contrasting color with the skirt, divides the body into two 
parts. In our modern clothing, for the sake of convenience we must 
have divisions, but we should strive to make these necessary evils as in- 
conspicuous as possible. If one has to wear a shirt waist and skirt of 
strikingly different color and texture, it is well to remember that a 
belt to correspond to the waist will make a short waist longer, and a belt 
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to match the skirt will make a long waist appear shorter. If the color 
of the skirt is repeated in the tie, the division is not so abrupt. The 
jumper dress has the benefits of the shirt waist, while the body is not 
conspicuously halved. 

Straight lines have the same charm as arts and crafts work and 
Egyptian drawings. They are especially suited to large, noble figures. 
On the other hand, curves are more suave‘and expressive of aesthetic 
qualities. The lines of the human figure are long curves, most ef which 


A shirt waist cuts the figure in two. 


are vertical. Nobody could wear many lines going round and round the 
body like hoops on a barrel or stripes on a barber pole. <A large, mas- 
sive woman should keep her own beauty and not try to wear a great 
number of delicate lines suitable only to a sylph-lke form. In nature 
the delicate traceries are upon frail things, such as the veins in the leaf, 
or the lines in a butterfly’s wings. 

In the belts of gowns, the lines straight across the walst makes the 
waist look larger than a line which curves downward very slightly. 
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Lifting the middle of the belt line in the back has a graceful effect also. 
This is because the horizontal lines in dress must be alleviated in some 
way on account of their being at a variance with nature. In broad 
women the line of the yoke may be sloping, so as to repeat the most deli- 
cate part of the curve of the jaw in order to call attention to beauty of 
shape rather than mere mass in the face. With the slender person with 
narrow shoulders, a yoke may be broad. With a flat figure it is es- 
pecially urgent that the yoke should be of light color. The light yoke 
not only takes the shades and lnes out of a face, but makes a strong 
chest effect by producing an appearance of roundness. 

In the middle ages the people used rich and coarse materials for 
their clothing, thinking that the heavy texture would make the skin 
look thin and fine by contrast. They cared little for the body or for its 
«shape, and were more interested in the face because there they thought 
the soul shone out. Did you ever observe how delicate a fine face 
looks above a velvet gown? The modern idea of texture is that the 
dainty, light materials reflect their own lightness into the face. Un- 
doubtedly some people look fairer in white shirtwaists than in coats 
of velvet or monk’s cloth. Since both the old and the new theories of 
texture have their good points, how can we be the heirs of all the ages 
and profit by both. Rembrandt seems to have done this in most of his 
portraits. Often he painted a subject in a dark hat and heavy coat 
with a white lace collar to reflect light into the face. The soft lace 
collar or jabot besides reflecting light, makes a gradual transition from 
the light face to the dark garment. Also, the harmony between these 
fluffy effects and that of fluffy hair is very noticeable. For the same 
reason soft hair is becoming. When it is newly washed it may be 
difficult to keep in place, but its soft texture makes the gradual transi- 
tion from the mass of the hair to the face and is, therefore, very be- 
coming. 

There is no point about clothes which is the subject for more di- 
versity of opinion than the colors which combine well with different 
types of people. You hear a friend say, ‘‘Now, she ought to wear blue 
to tone down her red hair,’’ or, ‘‘Why does such a yellow girl wear 
yellow.’’ It is interesting to apply the theory of color to clothing. 
According to this theory, red hair, which is really orange, will look even 
more orange with a blue or violet coat or hat. A dull shade of blue 
will, of course, not make the hair appear as carrotlike as will a bright 
shade, although nearly all the shades of blue and violet, blue-green, are 
very discordant with decidedly red hair. Bright shades of pink are es- 
pecially trying with red hair. The closest artistic harmony is with lke 
things, and with red hair some shade of brown is generally becoming. 
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Blondes have a great danger of making their hair appear dull by wear- 
ing bright or strong yellows. Those having neutral brown hair should 
be careful that the browns they wear are yet more neutral. Blue and 
violet will often bring out the golden quality of the hair and have 
also the advantage of being like the blonde’s eyes. Violet and lavender 
are generally trying with sallow complexions. The yellows make the 
dark hair appear more black and will often cause a sallow complexion 
to appear more fair. This latter is on the principle that a dull shade 
of yellow will appear less yellow when placed beside a bright shade. 
It is generally safe to match the color of the eyes somewhere in the 
clothing. Often this may be most effectively done in the trimmings. 

This brings us to the important questions of repetition. There is 
often a very pleasing harmony obtained by repeating each color of the 
face and hair in the dress, even two or three times. For instance, a 
blonde girl might have a dress of pongee color shghtly duller than the 
golden color of her hair, and have in the trimming the blue of her 
eyes and a mere touch of pink, slightly paler than the color in her 
cheeks. A hat worn with the dress might combine all of these colors 
and if green leaves were used with the flowers on it, the pink of her 
cheeks would be even more noticeable. In this way there would be 
a harmony of color without monotony, the combination having the same 
interest as the delicate play of light on an iridescent shell. 

Then, if one would be artistically clothed, she would use the pre- 
vailing style in so far as would keep her from being conspicuous and 
with such modifications which would enhance her own best points. 
Our friends are those who forgive our faults, and see the full worth 
of our virtues. Our clothes then, should be our friends in that they 
do not emphasize our faults, and in that they bring out the best quali- 
ties in our appearance. The large woman’s clothing falling in long, 
sweeping lines brings out her strength. We are enabled to see that here 
is a glorious, living Juno. <A girl who has a pug nose may also have 
beautiful brown eyes, but if her hat points to her nose we will see that 
impudent feature and very little else. If her hat and her dress repeat 
the color of her eyes we are not pained by the plainness of her face 
but happy in appreciation of the soul which shines out of her glorious 
eyes. The body is the temple of the soul. This imphes that it is a work 
of art and that it is sacred. How closely the clothing and the body 
are related. Are the clothes then unworthy of our consideration and 
should we not take thought that they are beautiful? After all good 
taste is only applied intelligence, and to suit our individuality we must 
plan then to harmonize with ourselves and our surroundings. 
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LAUNDRY EQUIPMENT. 


(Miss Ilena Bailey, Farmers’ Institute Lecturer.) 


The cleaning of clothing by means of soap and water has come to 
be of such importance that one day a week is set aside as wash day, 
unless the housekeeper is fortunate enough to be able to send her laun- 
dry out. Many are the frowns caused by the rainy Monday or the 
failure of the washerwoman to arrive on the appointed day, and thus 
disarrange the housekeeper’s program for the week. 
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A variety of methods of laundry management present themselves. 
All may be sent out to the steam laundry, the housewife paying by the 
piece; paying at rough dry rates and doing the ironing at home; or 
having flat work done at the laundry and the starched clothes brought 
home rough dry. Having laundry done by the piece is costly, and the 
other methods relieve the housewife of only a part of the labor and 
time. A new method is being used in some places—the wet wash. The 
clothes are returned wet, to be dried at home. The average price is 
fifty cents for a family clothes basketful. However, this leaves the work 
only half done. Aside from the expense of steam laundry work, there 
is the careless handling of the clothes causing them sometimes to be 
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torn; or to be mixed with other washings. Also the clothes are out of 
use for one week. But the greatest objection is that not all the clothing 
is sterilized. Another method of managing the laundry work is to send 
it out to a washerwoman. This has some of the same disadvantages 
as the steam laundry except that it is less expensive. The clothes are 
often not properly washed and rinsed so that they are returned looking 
grimy, often scorched in places and not properly sterilized. So as far 
as results are concerned, the washerwoman is often worse than the 
laundry. Some housewives avoid these difficulties by hiring the work 
done at home. So far as desirable results are concerned, this is prob- 
ably better than either of the previously mentioned methods. However, 
the method used by many housekeepers and especially these who live 
on the farm, is to do it themselves. 

The aim in the laundry room exhibit has been to show how the 
equipment already found in most homes, can, with a very small addi- 
tional expense, be arranged more conveniently. 

This room could be one in the basement with cement floor and 
walls, or what we more often find, a part of the woodshed or an unused 
room near the kitchen. Almost every house has a different problem so 
the exhibit here is only suggestive. You will have to adapt it to your 
own home. It would be advisable to have it shut off from the rest of the 
house as much as possible, so that the heat and steam will not reach 
other parts. If the house has plumbing connections, nearness to these 
would be considered in planning the room. Another point to consider 
is ease of access to the back yard. If the house has a side door rather 
than a back door, this makes extra steps in carrying the clothes to and 
from the line. The room used for the exhibit is as small as possible 
and yet have a place for everything. There is usually only one person 
who does the washing. However, two could work in this room without 
getting in each other’s way. The windows are arranged so that lght is 
admitted from two sides. The ironing table, ironing board and rinsing 
tubs are placed so as to secure good light. 

The walls are covered with a tile design of Sanitas, which is an oil 
cloth hung like wall paper. A smooth painted wall would also be good. 

Inlaid linoleum makes a durable and easily cleaned floor where 
cement cannot be used. 

The hardest work of wash day is the carrying of water to the 
tubs and carrying it out again. Another disagreeable feature is the 
earrying of clothes from one tub to another and thus dripping water 
over the floor. It is gratifying to know that every year more farm 
houses are having water systems installed. However, if there is not 
water in the house, with small expense a cistern pump can be put in 
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and a pipe connect with a cistern just outside the house. This pump 
is placed on a small stand 18x22 inches. Underneath this stand is a 
bell trap with a drainage pipe for carrying the dirty water away from 
the house. 

In the plan, M represents the washing machine, S the laundry 
stove, and B the boiler with faucet attached. The pump is arranged 
between the tubs and machine so that no steps need be taken to turn 
a pailful of water into the boiler or the machine. C is a cupboard 
for laundry materials and D the space for the dish pan, I the shelf 
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for irons, 8S’, for starch, S’’, soap and bluing, M for materials for re- 
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moving stains. On the side of the cupboard is a place for the boiler 
to be hung when not in use—also for the cover. The table 2x3 feet is 
used for flat work such as sheets, table-cloths, napkins, towels, hand- 
kerchiefs, ete. The table has a pad of several thicknesses of Canton 
flannel over which is a cover of unbleached muslin of one thickness— 
unbleached, because this is more durable than the bleached. The cover 
is the size of the table top. White tape is stitched on each corner in 
the shape of a right angle opposite to the corner of the muslin, and the 
ends left long enough to tie around the table leg. This holds the cover 
and pad firm and smooth, and allows it to be removed when necessary. 
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In the small drawer of the table are kept the wax and small cloths often 
needed for dampening, cleaning, ete. 

On the side wall, opposite from the stove, is a cupboard for the 
ironing board. The ironing board is fastened by hinges to cross piece 


32 inches above the floor. About one foot back from the narrow end 
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this board has a support fastened by hinges so that when the iron- 
ing board is turned up into the cupboard, this support drops back 
into the case also. When the ironing board is in use, it is supported 
by the prop resting in the angle of the floor and wall. The latter is 
protected by a wooden block. The sleeve board is kept in that part of 
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this cupboard between the cross piece and floor. The-sleeve and ironing 
boards have removable shaped covers fastened underneath with tapes. 
The sleeve board is very useful not only for ironing sleeves, but also 
for the narrow parts of waists, jackets, and children’s clothes. 

On the same side of the room as the ironing board cupboard, is the 
bench for the tubs. If this bench is suited to the height of the woman 
who is to work on it, there need be no back bending work. The bench 
in this room is 22 inches high. Most women would probably need it 
higher than this. A support for the wringer between the tubs is made 
of a cross piece between two uprights. This is high enough to allow the 
tubs to be pushed under the wringer and thus save water from dripping 
over the floor when wrung from the clothes. The wringer thus serves 
for two tubs and may be changed so as to wring from either. 

The old order of housework was to wash on Monday, iron on Tues- 
day, bake on Wednesday, ete. Would it not be easier to get the clothes 
mended, sorted, stains removed and clothes put to soak on Monday? 
Then on Tuesday, the washing will be easier than if crowded into Mon- 
day. All rents, except those in the stockings, should be mended before 
washing as the processes of washing, and drying in the breeze frays the 
edges so that they are much harder to mend. Stains should be removed 
before washing as the alkali of the soap often sets the stains so that it 
is almost impossible to remove them. The body linen, soiled towels and 
clothes should be put to soak, the soiled portions being rubbed with 
soap, then rolled within the garment. This prevents the dirt from 
spreading. The handkerchiefs, by themselves, should be put to soak 
in a solution of boric acid in a separate basin or pail and on Tues- 
day washed and boiled about twenty minutes before being put with the 
other clothing. This is done to thoroughly disinfect the handkerchiefs. 
The cleaner white clothes and linen may be washed without previous 
soaking. The soiled colored clothes of fast colors may be soaked in warm 
water without soap or other alkali. 

On Tuesday morning, the soaked clothes will be removed from the 
tubs and the clean white clothes washed through warm suds in the ma- 
chine, then put into warm water in the boiler. The wringer on the 
machine saves moving the one between the tubs over to the machine. 
The nearness of the machine to the boiler saves steps. 

The copper-bottomed boiler has a galvanized wire drainer with 
wooden handles. This is placed in the boiler before putting in the 
clothes. Before lifting the clothes from the boiler, the drainer is 
rested on the sides of the boiler so that the water drains out of the 
clothes. They are then lifted over to the tub, where they are rinsed 
in plenty of clear warm water and wrung into the bluing water. A clean 
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wooden cover or a galvanized wire basket to fit a tub would be a great 
convenience if one did not wish to empty the water in other tub or to lift 
it off the bench. This would make it possible to wring the white 
clothes out of the bluing water and still have others in first tub. A 
rubber plug in each of the tubs, such as are in the porcelain stationary 
tubs, allows the water to be easily removed. A 2-inch galvanized pipe 
with two elbows and a wire hook fastening over the side of the tub to 
hold the pipe in place, carries the water from the tub to the bell trap 
under the pump stand. The second elbow turns the waste water down 
into the trap. 
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CLOTHES DRAINER. 


There often come days when the clothes can not be dried out-of- 
doors. Often they are hung around the kitchen stove where they are 
usually very much in the way, and often get soiled. A dryer made 
similar to a large wheel and hung by small ropes over pulleys on the 
ceiling makes it possible to dry the clothes in the laundry room. The 
object of the pulleys is to let the rack down within easy reach and then 
pull it up to the ceiling. This gives the clothes the advantage of the 
warm air at the top of the room and also gets them out of the way 
as much as possible. The drying rack will not be large enough to dry 
an entire washing at once, but as the clothes will dry quickly, the rack 
will be a great improvement over wet clothes or drying around the 
kitchen stove. 

Experienced housekeepers will find variations of these plans to 
suit their needs. Stationary galvanized or stoneware tubs would cost 
about twice as much as the galvanized tubs with stoppers and drain 
pipe, but would be more satisfactory. 
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Below is a list of the furnishings used in this laundry room with 

the initial cost and the average number of years of service, so far as 
ean be determined without experiment, also the cost per year. 


Initial Years of | Cost per 
Article. Cost. Service. | year. 

NLA CITINGy rehearse are sna tic won cee bed tca nists on pe tees ercueriels © Guswewtiaan « $10.00 10 $1.00: 
DRW TL SOLS eee ee ee oe ert Le Ne hee See en 10.00 8 1.25 
PD TDR aid oteusbistoie 8 Oc OOELO PG SOIR A CRT PRE Choa BvetoR acct Ree 2.30 4 57 
TOTS Peet ere ge Se WA TN TN eo FV EH RON STN NR Le Roa ore ens Te 2250 10 .25 
SCO Crete eee sche Rata ara oe teurceal civapevanre Toateretieaal elena drome eb euete sieve 6.00 6 | 1.00 
LBYO PovstOvaa oid SiegeO cat aa Gm. 4 Bild Aaioia Gramiaibta G ois ntl eo Eo eeolgnis | 2.00 5 40 
DVIS Te eacy a arswre i ooecropeesyec- sole tenciaedsver Shesee ey hee hap hie ave hens avens poorer ete | 42 10 04 
JeTUNOON ONE Ss orate ene Ohare GES GIG Ol OCGR CRONE HER Dict gene RR CRC Gee eee 4.00 10 40 
TERIONG a's ere aatcts OOS HE OPO DRE Ere Cater CORI TEP OES Second ORRORE 1350) 15 10 
NOMI OM OAT Mewes st Narara sve tckara stewed Teles ciare at sie obepeuntscsees vei tease 1.00 10 10 
SleeverbOands. wich tetassreicacn ce cereteeaen cc Prenat ael Oats etcnee areas ectialal aes 50 10 05 
SS COO Sete sistem rear cue de tstick ake lehoroiouocenal stereos) aceuadetints <aleaohetale aus capers 1.00 10 10 
ClofheswWoOrsenen he ceicussae ee cea chlor ce teiva Net eee inact tee 85 2 42 
TEES YO) ale Aer tae cht the MEM eee ice eee BARRA ITT oe ai) PACER NC ie CNC AC 1.50 10 } a WG 
LER 322s choy G GUT SUCROSE OER CITIES pee OSIRIS Sitter eS ea B25 5 | 05 
ISIS ig 3. ess ASE ci ee PERCE OO EEN RETR Eran Rices nee 85 5 | sil@r 
IRE; alGS axt os seein hoo Ne Hie OO oe Slee BUSI coc eteers 36 | 5 | .07 
COWES so ooowabooconn sO nase oDOOdsah oo SMOOG Adamo ODDGOS | -36 | 1 36: 

$45 039) nae cee $6.48. 


Almost every home, especially every farm house, has all of the fur- 
nishings mentioned except the sleeve board, stove, pump, drainer and the 
extra wringer. These make an additional initial cost of $16.92 or an 
average yearly cost of $2.04. The convenient arrangement of the laun- 
dry room will probably enable the housewife to do the work in one- 
fourth less time than with the arrangement now found in most homes. 
A hired woman expects to receive for the average washing and ironing 
of a family of five, from one and one-half dollars to two dollars plus the 
cost of two meals at twenty-five cents per meal, making a conservative 
estimate of cost at two dollars per week. Now if a convenient arrange- 
ment of the laundry room saves even one-fourth the time or fifty cents: 
per week, it will make a saving of twenty-six dollars per year, or more 
than twelve times the cost per year of the extra articles. Stating it 
another way, the saving would pay for one and one-half times the 
initial cost of these articles. A good business manager would lose no 
time in making an improvement that would be such a saving, and it is 
high time that good business principles were applied to housework. 

The original plan for this exhibit was to show two laundry rooms 
—one for convenient arrangement of laundry equipment now used 
in homes and the other with machinery run by gasoline power. But 
being unable to get the loan of suitable machinery and it not being 
practicable to purchase such, only an electric power washer with wringer, 
loaned through the courtesy of Mrs. Furtney, and a hand power cold 
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mangle, loaned through the courtesy of the manager of the U. D. Club, 
can be shown. Those who have used the power washers say they are 
satisfactory and are great time and labor savers. 

The gasoline power machines are very similar to the electric ma- 
chines—one operating by electric current and the other by a belt 
from gasoline engine. 

The mangle saves much time on flat work and some of the larger 
every day clothing. This would leave only the starched clothes to be 
ironed by hand with the alcohol iron. A cold mangle necessitates the 
clothes being partly dried and then redried after mangling. <A heated 
mangle would dry the clothes as in ironing. A hand power mangle re- 
quires two operators, one to put in the clothes and one to turn. With 
a heated power mangle, one person could do the work very well. At 
present there seems to be no mangle heated by alcohol or acetyline, 
but it is hoped these fuels will be applied to mangles in the near future. 

The porcelain stationary laundry tubs are easily cleaned and offer 
no chance of staining the clothes. The ironing board and sleeve board 
used would be the same as for the laundry room mentioned above. 

A power laundry equipment would be somewhat expensive in 
initial cost but would pay when years of service and the saving of time 
are considered, especially on a dairy farm. This power laundry room 
could be arranged adjoining the milk room so as to be near the engine 
and water. To lower expenses, this power laundry might be installed 
on the co-operative plan or rented out to neighbors for a small sum 
per wash. 

Below we give the initial cost, years of service, and cost per year 
as nearly we have been able to determine same for power laundry. 


| Initial Years of | Cost per 
Article. | Gost. Service. Year. 

Sones et ce Rape |. ag 00 15) $3.33 
2 DOLCE AINE LUD Sitar ieee eee: cera Se ee neieee a neta, Sime 28.00 | 30 93 
Ng Keys EO 3 000 OF ea (2 neces en cement EMS Oh a Geet Ore coc ee erates Oe ERR Ceti 60.00 30 2.00 
PMteotioleirarcrm to erties seco ee ee Oe ee Ree ee ck bgt A, 5.00 10 | .50 
RSHIVON (2 Se exctgh Os er Re TCE ee ieee MER CT Cenc OE aT ROESS) cE URC Oce neh EERE GE, CRE 12.50 5 2.50 
1BYO) NT CaaS Sos Gis oe o Ee Ore Le oe ee O Cirieae ao thoro aac comin ra cere 2.00 5 .40 
MDT AUTME Te treas ie liohenettauie edaucusyouel ©18oys. sie Wade, Soha oped agora ay ese eae renee ei ete .42 10 04 
RETNA Le pene Sep AtRRE ce ose c res is vane eee hs EP eS cert te 1.50 15 10 
MOM OMD OAT ree hey cot een oreo ee eas PM erage eRe enca ortens 1.00 10 .10 
SIEC VENDOATd ers emer craccrure, ceetecaisvartoaitwe noice Reaeacters Terence eae toress .50 10 .05 
LSHRO YO) Fepester Ate Pvc cco tor ret RO TER EL TNS CPOE CPEOCO ISnG ye Beacon tea Osun ae enS 1.00 10 .10 
ClOPMESHPTESS raiaya, Rarcicowe 6 07 a wis sGious lovee sere sos ebee pepe Moke tredemeyersieerets io 2.00 4 .50 
IDASKE ES Amer cette stator morte eratahensi abe tote Aiea rensneseats tavmeemeherrcwsnanctonls .85 5 alle 
Li OL 121 dsr e aah dance EAE REE OTe CA OD PORE RRS D rhc aky Os eoreaebacEs .36 1 .36 
1 EEG tte Sh Na Nan eo ee OP ety Rati ane lietts A ener kon Wy MOET .36 5 07 

G4 A OR | eres satekonatees Ga Weal) 
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Our work on the laundry problem is not yet completed. We hope 
to offer to the housekeepers of Missouri the best plans for laundry work, 
considering time and labor, and materials. Any suggestions and ex- 
periences you may have to offer toward this end will be appreciated. 

The Cornell Reading-Course for Farmers’ Wives has a valuable 
bulletin No. 3 in the Sanitation Series 1 on The Laundry. 

For cost of a gasoline power laundry we are indebted to the First 
Annual Report, State Dairy and Food Commissioner, Missouri, 1907. 


FOOD PRINCIPLES AND THEIR USES IN THE BODY. 
(Mrs. Ivy Harner Selvidge, Columbia, Mo.) 

‘‘Foods are divided into two general classes, the inorganic foods 
and the organic foods. Inorganic foods are subdivided into water, and 
the mineral salts. Organic foods are subdivided into proteids, starches 
and sugars, and fats and oils. The compounds of which the body is 
made up may be classified in exactly the same way. In the process 
which food undergoes in preparation for the body, man has some im- 
portant work to do. Two things may be said to affect food and help 
get it ready for the body to use. The first is the application of heat 
to it, either in the process of ripening which is effected by the natural 
heat of the sun, or by the application of artificial heat in the processes 
we call cooking. The second important factor in the preparation of 
food for use in the body is digestion. In order to fully understand 
the effect of the first it is necessary to know something of the last, 
that the work of the former may aid the latter process. 

““The alimentary canal is a tube running through the body. It 
is divided into the mouth, the aesophigus, the stomach, the small intes- 
tine and the large intestine. Food is taken into the mouth, where it is 
acted upon mechanically by the teeth, which grind it into small pieces, 
and the saliva which moistens it and thus prepares it to slip down the 
small tube to the stomach. The most important action in the mouth, 
however, is chemical. The saliva, a watery alkaline fluid, is secreted in 
the mouth by three pairs of glands, the sub-maxillary, the sub-lingual 
and the parotid. Saliva contains two enzymes, or unorganized fer- 
ments, which act on certain foods. These enzymes are ptyalin, which 
changes cooked starch into sugar and sucrase, which changes ordinary 
commercial sugar into glucose. When either starch or sugar is changed 
into glucose it is ready to be absorbed by the blood vessels. Ptyalin 
is not often found in the saliva of children less than nine months old. 

OD 
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For this reason they should be given no starchy foods before that time. 
It is customary to emphasize the thorough chewing of meats where the 
effect is only mechanical; but it should be insisted upon also that chil- 
dren learn to chew starchy food well because of both the mechanical 
and chemical effect of the saliva on them. 

‘‘Leaving the mouth the food passes through the aesophogus into 
the stomach. In the stomach the food has poured upon it another 
secretion known as the gastric juice. This juice is made acid by a 
small amount muriatic acid formed in the stomach. In the gastric 
secretion are two enzymes, rennin and pepsin. Rennin acts only on 
the proteid portions of milk (the curd). It coagulates this into a 
very soft mass. Its action is noticeable in babies who ‘“‘throw up’’ their 
milk. Commercial rennin, which is used in making cheese, is extracted 
from the stomach of mammals. Pepsin acts upon the proteids of all 
foods, changing it into peptones, substances which may be absorbed by 
the body. The mechanical action is produced by the churning process 
in the stomach, and is an aid both to digestion and absorption. 

‘From the stomach the food passes into the small intestine where 
all food capable of digestion, which has not been acted upon in the 
mouth or stomach, is digested. The pancreatic secretion which is poured 
into the small intestines is an alkaline solution containing three en- 
zymes, trypsin, amylopsin and lipase. Trypsin changes the remaining 
proteids of the food into peptones; amylopsin, the remaining starch into 
glucose, and lipase, together with the bile, which also enters the small 
intestines, seems to digest the fat. This action is not well understood 
but experiments on dogs show that if the bile be removed from the 
animal practically all the fats pass through the body and are thrown 
off as waste. 

‘‘Summed up, we have starches and sugars, by digestion in the 
mouth and small intestine, changed into glucose which is capable of 
absorption; proteids digested in the stomach and small intestines by be- 
ing changed into peptones which are readily absorbed, and fats which 
are digested in the small intestines. 

‘‘Raw starch is digested only very slowly by the human body, al- 
though cattle and horses digest it easily. Raw proteid, if it be from 
the animal, is more easily digested cooked; but is usually cooked to im- 
prove the flavor. For cooking proteids, especially meat, after searing 
the outside to prevent the juice from escaping the meat should be 
cooked at a low temperature, from 75 degrees to 85 degrees Centi- 
grade, for a long time so that the proteid will be coagulated but not 
hardened, and connective tissues be softened. In cereals prolonged 
cooking at a high temperature is desirable. 
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‘‘Atwater says there are four common errors in food economy: 
That we buy too expensive food, that we eat too much, that we waste 
too much and that the wrong food is often selected. This leads us to 
inquire upon what the value of the food depends. Generally speaking, 
the food value of a substance is determined by the amount and kind 
of nutrients it contains, the value of these nutrients, their digestibility, 
the needs of the body and the cost. The old saying that the best is 
the cheapest is not true of foods. Eggs have the same food value when 
they cost twenty cents per dozen that they do when they cost forty 
cents per dozen. A pound of flour which costs two and one-half cents 
has the same amount of nutritive value as seven pounds of oysters 
which cost in the neighborhood of two dollars. 

‘“‘The intelligent housekeeper must familiarize herself with the 
needs of the members of her family, with the composition and cost 
of food and the best methods of preparing each.”’ 


THE COOKING OF VEGETABLES. 
(Miss Nelle Nesbitt, Assistant in Home Economics.) 

Our vegetable foods vary so greatly among themselves in composi- 
tion and the condition in which we find them, that many methods of 
cooking must be used to provide the best way for each. 

Fresh vegetables, as cabbage, celery and turnips, consist largely of 
water, often containing as much as 90 per cent, which is a larger pro- 
portion than milk contains. The greater part of the solids is the cellu- 
lose which forms the structures of the plant. Throughout the vegcta- 
ble are tiny cells of various forms and functions, but all have walls of 
this substance cellulose, which we all know in certain forms, as lnen, 
which is cellulose of the stem of the flax plant; cotton, which is cellu- 
lose of the cotton plant; and paper, which is made of cellulose from 
many sources. 

This substance, as is well known, has no great food value for the 
human organism. However, though it is not itself digested by man, at 
least not to any great degree, in most forms, it allows water and 
the digestive fluids to pass through it readily. Because of this fact the 
cell walls except when very thick do not interfere materially with the 
digestion of the cell contents. 

In those vegetables forming the leaves, stems and roots of the plant 
—as cabbage, celery and beets—are also fibres of cellulose whose func- 
tion it is to form passageways for food material to the different parts 
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of the plant. These are usually tougher and more resistant than the 
ordinary cell walls, and the cellulose in the skins is the most resistant 
of any we have to deal with in cooking. The main functions of the 
skin cellulose are to hold in the moisture the vegetable contains and to 
protect it from the action of molds and bacteria. Without the dense 
coats of skin cellulose potatoes and apples could be kept no longer 
than some of the more perishable fruits, as Strawberries. We turn this 
property of skins to good account when we cook beets or potatoes with- 
out paring them in order to lose none of their nutrient materials. In 
the beet we can measure roughly the loss of nutrients by the correspond- 
ing loss of color, and we know this is least when the skin is unbroken 
and the leaves cut off a long way from the beet, and, better still, the 
passages in the stems are allowed to close by drying and shriveling. 

Cooking has little or no effect on the cellulose forming the walls 
of the cells, but there is a modified form of cellulose holding these to- 
gether which is greatly softened by cooking in boiling water. If we 
examine a little, well mashed potato under the microscope, we see that 
very few of the cell walls are broken, but that they have separated 
from each other because of the softening of the substance which held 
them together when raw. If we subject a little of the same material 
to the action of saliva for a few minutes and again examine, we find 
that no starch remains, showing that even though the cell walls of the 
potato have not been broken by the cooking, nor even by the mashing 
after cooking, these walls, seemingly, have not interferred with the di- 
gestion of the cell contents so long as the digestive fluids come in con- 
tact with the cell. One important object of cooking vegetables, then, is 
to soften the intercellular substance so that after mastication the con- 
tents of each cell may be exposed to the action of the digestive fluids. 

The cells contain, besides a large percentage of water, the nutrients, 
starch, sugar, proteid, fat, and the mineral matter. Of these, starch 
is the only one made more digestible by cooking. The same high moist 
heat that softens the cellulose also changes the raw starch into a digesti- 
ble paste. 

The mineral salts are, perhaps, the most important of these nutri- 
ents, because vegetables form the greatest source of these salts, which are 
so essential to the good health and the proper functioning of our body 
cells and organs. Though never required in large quantities, as compared 
with the carbohydrates or proteins, life is not possible without them. 
It has been found by experiments that deprived of the mineral salts and 
eating other food, and drinking water, man could live only a few days, 
from twelve to fifteen, perhaps, though, with water alone, and deprived 
of all other food he can live for from forty to sixty days. One of our 
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greatest cares, then, should be to allow none of these to be wasted, 
and we can avoid such waste easily with those vegetables having mild 
and agreeable flavors. 

Where the flavor is not objectionable, as in cauliflower, peas, and 
the tough stalks of celery, which, by the way, are more palatable cooked 
and creamed than raw, the vegetables should be cooked in as little 
water as possible and all of it saved to serve in some way, this water 
contains much of the mineral matters and other soluble nutrients. It 
may be used as flavoring material for a soup, or as the liquid part of 
a sauce to serve over the vegetables as peas and asparagus are often 
served. 

In cooking cabbage, onions, or turnips, all of which have strong 
flavors, much water should be used instead of little, for it is desirous: 
to lose some of the flavor. It will be found that such vegetables will 


Fig. 2.—Oells of cooked potato, starch 
paste stained blue-black with iodin. 
Fic. 1.—OCells of uncooked potato, starch a.—Oell wall. 
grains stained blue black with iodin. b.—Starch paste, 
a.—Oell wall. 
b.—Intercellular material. 
e.—Starch grain. 


be more delicately flavored when cooked in an uncovered vessel and in 
much actively boiling water. The disagreeable odors and flavors seem 
to come from the decomposition of the protein substance in the cells, 
and that they do not form so readily when the proteid is killed quickly, 
as is done when plunged into boiling water. The vessel should not be 
covered, for then the odorous gases given off are reabsorbed by the vege- 
tables, changing the color, taste and digestibility. 

Over-cooking, also, by further decomposition of the protein makes 
the flavor strong and the color dark. When cabbage or turnips are sent 
to the table red and strong, we may be sure that one or all of three 
things have been done: They have been cooked in too little water, 
have been cooked in a covered vessel or have been cooked for too long 
atime. In any of these cases the dish is unsightly and is found by most 
people to be indigestible. Most of the prejudice against boiled cabbage 
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has arisen because the cabbage is rarely well cooked. If the same 
people who have found it indigestible should be served with some of the 
-same despised vegetable cooked in rapidly boiling water in an uncovered 
vessel until just tender and no longer, they would probably withdraw 
the charges they have made against it. Cooked in this way, it con- 
tains little nourishment, for the water is thrown away, and with it, such 
parts of the salts, sugars, ete., as have passéd out of the vegetable. It 
is, however, a good carrier of other nutrients as fats, and gives variety 
‘and bulk to the diet. 

In preparing old or dried vegetables for the table, all the water 
lost by the drying must be restored. This is best done by soaking for 
a long time in cold water, though the process may be hastened somewhat 
by using warm water. This soaking also removes some of the strong 


Fig. 3—Oells of cooked and digested potato. 
a.—Oell wall. 
6.—Oell contents not dizestible by saliva. 


flavors that are often objectionable, as in dried beans. After soaking, 
these vegetables should be cooked for a long time to soften them and to 
develop agreeable flavors and texture. The disagreeable raw taste which 
dried vegetables and cereals have even after being softened, and the 
starch thoroughly cooked, has never been satisfactorily explained, but, 
it nevertheless remains a fact that it can be overcome only by long 
cooking. 

Potatoes, when in good condition, belong properly among the mild 
flavored vegetables, but need special treatment because of their compo- 
sition, as they contain a large amount of both starch and water. A 
starch paste is formed in the cells in the process of cooking, and the 
‘substance holding the cells together is softened by the combined action 
of heat and moisture. More moisture is present than is needed for these 
processes, and during the cooking, much of the surplus is converted into 
steam. This steam should be allowed to escape before it is reabsorbed 
by the starch or cellulose making the potato solid and soggy. When 
baked, the skin should be broken as soon as the potato is taken from the 
oven. When boiled with the skin on, it should be taken from the water 
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as soon as tender, the skin broken, and the potato allowed to become 
dry and mealy; when pared before boiling, the potatoes should be 
drained as soon as tender, and should be allowed to dry before being 
mashed or served. If they must be kept hot for a while, they should 
be covered with a clean towel or napkin, which absorbs the moisture 
given off, rather than with the lid of a dish on which the moisture 
collects in drops to run down into the potatoes. 

The reabsorption of moisture by the potato should be prevented 
in every case, for it is most often this that makes the difference be- 
tween the white, fluffy, mealy potatoes we lke, and the blue, sad looking, 
disagreeably flavored vegetable that is so often served as potato. There 
is no other one vegetable that is served as often as are potatoes, for 
they contain much carbohydrate food, are inexpensive, and should 
have so mild a flavor that they do not become distasteful with daily 
eating. However, when placed before us as they so often are, we can- 
not help protesting against their gross mistreatment. 

In summing up, then, we find that we cook vegetables to render 
them more digestible, by cooking the starch and softening the inter- 
cellular substance so that the digestive fluids may have a better chance 
at the cell contents and to develop or modify flavor. We also find that 
when not too strong to be palatable, vegetables should be cooked in little 
water and all the water saved and served, as it contains much of the 
soluble nutrient material of the vegetable; that in the stronger flavored 
ones, the nutriment must be sacrificed for the flavor, and the vegetable 
should be cooked for as short a time as possible in much actively boiling 
water, giving a more sightly, more palatable and more digestible prod- 
uct than we can otherwise have; that dried vegetables and cereals re- 
quire long cooking for flavor rather than for digestibility, except for 
the difference afforded by the psychic influence of palatable over un- 
palatable food; and that potatoes, by virtue of their composition, should 
receive special treatment to prevent the reabsorption of water after they 
are cooked. 


PLANNING MEALS. 
(Miss Edna D. Day, Head of Department of Home Economics.) 


(This talk was illustrated by an exhibit of ‘‘standard portions’’ 
of many different kinds of foods, and by the combination of standard 
portions in forming the meals for a day, as indicated by the tables in 
this article.) 

Last year, you remember, I talked about ‘‘Well Balanced Meals.’’ 
This year I want to say a little more on the subject of planning meals 
from the standpoint of food values. Last year I emphasized especially 
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the kinds of food that should be eaten. This year I wish to emphasize 
especially the quantities of the different kinds it takes to supply the 
needs of the body. 

The old method of calculating quantities of food for balanced meals 
is long and slow and only the very exceptional housekeeper ever at- 
tempted to use it. This year, however, there has been published in 
bulletin form a partial reprint of an article by Professor Irving Fisher 
of Yale, which gives a much simpler method. Any one interested may 
obtain this bulletin entitled ‘‘Food Values’’ by sending ten cents to 
the American School of Home Economies, 606 West 69th street, Chicago, 
Illinois. 

As we know, one of the chief functions of food is to supply the 
body with the energy needed to maintain hfe and to carry on active 
work. Since one form of energy is convertible into another, it is com- 
mon to calculate the energy value of a food by the quantity of heat it 
will give out when burned. The standard of measure used is the 
calorie, which is approximately the amount of heat required to raise 
the temperature of one pound of water 40° F. 

By the method of Fisher, the quantity of food necessary to yield 
100 calories of heat to the body is taken as a ‘‘standard portion.’’ It 
works out very conveniently in the case of many of our common foods 
that an ordinary serving forms a 100 calorie portion. Thus as given 
in the bulletin: 


Beef, round, boiled (fat), a small serving........... CLES) SOZS) i. Se ran crensiene Succeue yields 100 calories 
Beef sroundssboileds(lean)s avlarce servings sei saci) OZe)ieei ee). ae cee alee ee LOO) ue 
Lamb chops, boiled, one small chop............... (GAO G LOZ eel Aa etal sce OO ue 
Eggs, hens’, boiled, one large egg...............-- Dale OZ) fair octucut ye eee ss ke SOO) uC 
shreddediwheat one DISCiith.. sce seeker soe c (GROAN OZ) eyesore ones “100 ce 
Bread, white, home-made, one ordinary thick slice..(1.3 02.)............... Sell OO) £6 
BULerMOnerOrdinaryapatyaicerlele testes deceit ls ie PASO) eet oa ternsrncn ae (0X0) fe 
Corn, sweet, cooked, one side dish................. (Gye anlOVAa en & cae ano tele cS OKO) is 
Peas, green, cooked, one serving.................- (BR. 102i) sa hehe See eo lta) oe 
Rotatoes) bakeds one goodrsizeds .. 2.4. 0. sec ae (BEODIOZS) saree eaocwees oe OO ue 
AM plesanCewOnersSeLViNe er snes e ercidaion ie roe cueteheheele (SAG ZOZS) ae kent ero eee ee OO) ie 
Spinach Cooked: si wOrSenvallesis ae aries eisre ereilele = (Gale sOZa) ee Tati ene es ee LOO Be 
SIMA WOSOMSS, IMKoncemalakat. 6 pognagecon uodasuedoads (Gia OZR AE tay oe korea sta uO 1l(00) no 


Some other interesting food values are as follows: 


DOD espe ate Bseato whe ici a tic Retire, SCE CROCE DicGrncRS CiosG eC oIReR nee LOM EasOonT ORO ae yield 100 calories. 
SACHOCOLATCUGTEATIS Avs yeso ies ck eclectic eae chine tas easre Un Glen ee, Siac hee Pua aot oi eielretaeaees Losec OOM: 
Aer secolilli ore aoe oto ce Poets etree Daaeiead ora ceeRor ie Deseret ncro tio cord oreccica cisea ahs sO Oe 

QUST ATATIONCT A CKET SSC cciaparcie oon for heal oe CSSA NE ae OKs ESO I ee ae “100 uC 

I GYAS TSCM LVI GIS) Ace, otto Re cee he PCR Clty OPAC ar TEs, Sur SPRUNG ICS ae Reece cp ae mer Petr geen econ ns Gra See OO) ue 
LSGUATTACIEAT MINE A ty SOUP racic kuin crscerene tes se aitey nan eee tse ech me torah sac, whcuraycolte NSA eee aes eee wo NOG) ee 


We need, daily, between twenty and thirty of these standard portions, 
the number depending on our work, age, size, ete. (The bulletin gives 
details on this subject also.) 

Our problem would be very easy if each 100 calorie portion equaled 
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every other in all respects, but, as we know, the body needs food to build. 
up and to repair its waste tissue as well as to furnish it with energy. 
Mineral salts furnish no appreciable quantity of energy, but they are 
very necessary as building material, so care must be taken that our 
foods are not deficient in these salts. Proteins build the body as well 
as furnish energy, and authorities say that from 10 to 14 per cent of 
the calories of energy taken in our food should come from protein. They 
also say that from 50 to 60 per cent of the calories should come from 


carbohydrates. The bulletin tells what per cent of the food value of 


each food is protein, what per cent fat, and what carbohydrate. 
To illustrate the use of the method we have selected from the- 


portions given 24 


for a day’s meals. 


MEALS FOR ONE DAY CALCULATED ON THE 100 CALORIE PORTION BASIS. 
| Calories | Calories | Calories |No. of 
| of of of 100 

Name of food. Quantity. Oz. | Protein. Fat. Carbo- | calories 

hydrates} portions’ 
BREAKFAST, | 

Am plew (iaiw)qaicheiiee site aD DICH vere wrens se siteeten ck o> 3.65 Is t5) 350) 45. 4 
Oatmeal (cooked)......| 1 ordinary serving.......| 2.8 9. Boia) 37.5 4 

Creamers hie e 4 ordinary glass full...... W727 oF 86. 9, 1 

SUBarAG eee cerns Sditeaspoons! fully eee .86 0. 0. 100. 1 
(COLO EEE) hens eS ae Se eer leas Coen ec ER RI a teed (Raa er | nO ee cet ee eh | Naeger APE ale et Pe 

MOaSteary tycverstere Acca 2larzeySliCeSh 2. kati |e 26. 1), 162. ® 

BUGteDe erate re oer he toe IROTCINAT YAP ati pacer | 44 .5 99.5 0. 1 
Bacon (cooked)........ i fain SNCS, coooconsoece 13 5 23.5 0. }- 
Potato (cooked)........ 4 ordinary size potato i 5.5 aD) 44. 4 
UVOUDEs coogaccovbelooosctuecooon dee coc Dx ofonegac 49.0 228.5 397.5 6} 

DINNER. 

Soup (cream of celery)..| 1 ordinary serving....... ip 15) 8.0 28}. 15) 18.5 4 

Potato (mashed and erd).| 2 small servings.........| 6.28 | 20.0 50.0 130.0 ® 
Peas (canned, cooked)...| 1 side dish.............. 3 15) | ey SS) 36.0 4 

Chicken (cooked)....... 1 ordinary serving.......| 3.15 79.0 21.0 0.0 1 

Bread (white, home-md) | 2 ordinary thick slices....| 2.6 | 26.0 12.0 162.0 2 

BS UWECOI Wacker eck skeet ie | UW OROWIEIA, Mico odacoe ool] o4M =) 99.5 0.0 1 

Apple tapioca pudding. .| 1 ordinary serving....... 2.80 1.0 LO) 98. 1 

Topalser eros east [eeeete were 5 Fae creel as eo 147.0] 208.5 | 444.5 8 

SUPPER. | | | 

Macaroni with....... \ {| 9.70 | 28.0] 30.0 | 142-0 2 
Cheese (cooked)...... \j\idlangetservingeeee crs. 2s || Se 12.5 36.5 10 4 
Cabbareu(cawacolduslaw)pce serene nec PA 75) 5.0 2.0 18.0 + 

Bread (white, home md.)| 2 ordinary thick slices....) 2.60 26.0 Oe 162.0 2 

BUbUOR nse frye re Giten cases ae IL OyGNIORNAY JOR. -.cooonoss .44 -5 99.5 0.0 1 
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Of course I do not suppose that any one would be satisfied with 
every part of these meals. Our food tastes differ too much for that. 
They are not meant as model meals, but are shown simply to illustrate 
the method. They are, of course, capable of very many modifications. 
The chief point to notice is that, as shown by the last column, we are 
able to use the standard portions or simple multiples or simple frac- 
tions of them. In only two eases it will be noticed have less than Vi, 
of the portions been used and in no case more than double portions ; 
though, of course, it is possible that a person might eat three instead of 
two slices of bread in a meal! The second column of the table gives 
the quantities as they appear to the eye. As, however, “‘an ordinary 
serving’’ is a rather indefinite term, the next column, giving the weights 
of the portions in ounces, has been added. The 4th, 5th, and 6th 
columns tell of the source of the 50 or 100 or 200 ealories. For in- 
stance, an apple weighing 3.65 ounces will yield 14 of 100 calories of 
heat, or 50 calories. Of these 50, 1.5 calories came from the protein of 
the apple, 3.5 from the fat, and the remainder, or 45.0 calories came 
from the carbohydrates. So with the cream: 1.7 oz. of cream makes 
about 14 of an ordinary glass full, and yields 100 calories of heat. 
Of these 100 calories, 5 came from the protein of the cream, 86 from 
the fat and 9 from the carbohydrate, milk-sugar in this ease. 

By adding up the columns it is easy to get the food value of the 
meals. The breakfast yields 684 hundred calorie portions, the dinner 
8 and the supper 914 standard portions, giving a total for the day of 
24 portions. Few persons would be satisfied with just this distribution. 
Many would make the breakfast and noon meals lighter and have more 
at night when the day’s work is over; and others would prefer to begin 
their day with a heavier meal, have more at noon and eat but little 
before an early bed time. Of course such readjustments could easily 
be made. 

Care has been taken in selecting these 100 calorie portions, that 
between 10 and 14 per cent of the calories should come from proteins, 
between 50 and 60 per cent from carbohydrates and about 30 per cent 
from fats. 

Also, care has been taken to follow other principles, given last year, 
and to include foods rich in mineral salts, such as oat meal, potatoes, 
peas, cabbage, and milk; foods rich in cellulose, such as oatmeal, apple, 
peas, cabbage, and apricots; and foods yielding organie acids, such as 
apples and apricots. 

Also, the more expensive ‘‘flavor foods’’ have been combined with 
the cheaper ‘‘filling’’ foods, as bacon and potato, butter and bread, 
chicken and potato, apple and tapioca, cheese and macaroni. 
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It is especially recommended to those who could not attend the 
Conference and see these portions of food weighed out, that they at 
home try weighing out and setting side by side some of the standard 
portions here given. Nothing will help more quickly to give an idea 
of total food values. 


THE BOY AND GIRL ON THE FARM. 
(Mrs. N. H. Gentry, President of the Homemakers’ Conference, Sedalia, Missouri.) 

A pen that was never gifted and has lain idle for thirty-five years 
ean not do much in the way of writing an interesting paper to be 
read before an intelligent motherhood. The hands and head that have 
had the care and worry of a large family find it difficult to write an 
article for the press. If there is one thing more difficult to do than 
another it is to tell the best way to raise the boy and girl. I, who 
have spent the greater part of my life on the farm, consider the farm 
the ideal place to rear both the boy and the girl. The sweetness of the 
air, the quietness that brings repose, the sunshine with it’s health-heal- 
ing properties, the birds that make the music, the nuts that gladden 
us in autumn all go to make a stronger body, a brighter mind and a 
purer conscience. Care only for the health and strength of the child 
is all that is necessary in the first few years. The clothing and food 
should be such as to conduce to the child’s health. The doing and 
saying of funny things should not be encouraged in children nor should 
the same be repeated in their hearing. Fresh air, plenty of plain food 
and clothing, a good bath every day will do all that is of any account 
for the first few years. From the cradle the child should be taught to 
obey. Obedience to father and mother, then teacher and nature’s laws, 
and later spiritual laws. 

Early in life the child should be taught to tell the truth and an 
untruth should never be told to them. They should also be taught the 
life of the Christ child in an easy, simple style that can be understood, 
and while the body grows character will grow also; for what is more 
beautiful or more to be loved than a strong, healthy, obedient, truthful 
child. At the tender age of six years our law has decreed the child 
shall go to school, and education properly begins. With the education 
of the mind, the soul, heart and body should also be educated. Every 
exercise that will develop physically should be practiced, and as much 
of out-door life given as possible. Give your daughters the same chance 
to develop physically as your sons. A family having several children 
on the farm can have a teacher in the home with very little more ex- 
pense than sending to the public school, and many ills avoided; such as 
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the diseases that so frequently break out, and, worse still, the learning: 
of evil that so often belongs to the little red school house on the hill. 
At home you can watch over the lives of young children more closely 
and have healthier children and a better education, thereby requiring: 
fewer years to be prepared for entering high school or college. To make 
the boy or girl happy and contented in, home hfe they must have 
music or art or whatever pleasure their tastes require. One of the 
greatest factors for good in the home is to cultivate in the child a love 
for good books, thus enabling them to entertain themselves while alone. 
Friends and companions should be welcomed when out of school hours, 
enabling the mother and father to know who their associates are, and to 
choose for them in their youth, thus rendering them competent to se- 
lect later in life friends who will prove a benefit and a blessing. 

The education of our children must be a life work. In our home 
the school and music were the principal work of the day, nothing was 
allowed to interfere but sickness. Everything was carried on as in a 
large, well disciplined school. We also had the Bible taught and read 
as a text book, thereby gaining knowledge which, if not acquired when 
young, is apt to be neglected later in life when other things crowd in. 
In our home in winter we had our Sunday school, reading the Word of 
God, reciting the Lord’s Prayer in unison, singing, with one of the 
girls at the piano, and taking of the collection. The pennies were saved 
and sent to the Orphan’s Home in St. Louis, enough having been given 
in two years to buy a foot of ground for the Orphan’s Home. 

Such practices teach the child in youth to be generous in giving 
and to have regard for others. Our children each had home duties, and 
work they were required to do daily. It is a serious question in the 
minds of many whether it is best to pay the child a small sum of money 
to stimulate to perform better work. 

In our home the children were paid, the money being put away in 
a little bank, and once a year, at Christmas time, they opened the bank 
and Christmas shopping was done, remembering each other, as well as 
their friends. The value of such a fund none but a child can know. 

Parents owe it to their children to teach them to perform the daily 
duties of home life, waiting on others rather than being waited on, there- 
by developing in them the ability to share in the responsibilities of a 
home. Love your children and tell them of your love often, sympathize 
with them in sickness as well as in their troubles, both imaginary and 
real, but not to the extent of making them believe they are too delicate 
or too much petted to perform their part of the daily burden. The 
wishes of small children should not be considered where their welfare 
is concerned. I used to tell my children if they knew best they had no 
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need of father or mother. The home should be made pleasant, and if 
there is education and work going hand in hand, with out-door sport 
and in-door attractions, their lives will be made both pleasant and profit- 
able. Children require regular work in order to more fully enjoy them- 
selves at play. The mixture of the two render children happier and 
healthier and better prepared to win in the battles of life. I certainly 
believe in higher education. If possible, give both our daughters and 
sons college educations, so necessary to success later in life. We should 
feel encouraged to do so because from the farm have come most of our 
statesmen, and presidents as well as most successful men in all lines of 
work. It has truly been said that agriculture is the foundation of our 
nation’s greatness. Without the farm there could be no city; for states- 
men have said that if our farms were deserted the streets of our cities 
would grow over -with grass. 

The most valuable productions of our farms are our sons and 
daughters. Their characters are stronger, their energies more endur- 
ing, their chances for success in this life, for salvation in the life to 
come are greater for having known the farm. 


RECREATION IN THE RURAL COMMUNITY. 
(Miss Alice Kinney, New Franklin, Mo.) 


The subject of Recreation seems most timely at this season when 
every heart should have laid aside its cares and made merry with the 
abandoned spirit of our childhood days. 

Americans, as a nation, seldom relax from their strenuous daily 
routine, so we must turn to other lands for a leader; and from Germany, 
with her many festive holidays, we get our best object lessons. 

Some one has aptly said that the children are the nation’s best 
asset, and while we are busying ourselves on the ways and means to con- 
serve our forest and waterways, we should not forget the child, the most 
important factor of all. 

Perhaps there has been no subject in the minds of the people more 
prominent during the last few years than the playground. At first the 
newspapers treated it as a sentimental fad, others thought a workground 
for children would be of far greater benefit—for the public has been slow 
to realize that adequate facilities for recreation were as necessary to the 
peace and to the high development of society as the opportunity to earn 
living wages. 

The normal growth of the child is through specific forms of activity, 
which are embodied in certain plays and games. You have often heard 
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that ‘‘a boy without a playground is father to the man without a job,’’ 
for it is nature’s method of making a man, and play is a necessity to a 
child and not a mere luxury. Even the cities have been slow to grasp 
the deep importance of the playground movement. Today, however, 
most, if not all, large cities are providing means for one or more play- 
grounds, thus realizing from its demonstrated success that ‘‘healthy and 
happy play saves from idleness, vice and crime. Children denied the 
opportunity to work off their animal spirits in wholesome exercise will 
pervert those spirits into mischievous use. Most juvenile crimes are 
said to originate in the congested parts of the cities, and the playground 
instructor secures his influence because he knows more things which 
will hold and interest the children than their natural street leader. It 
has been found that the best results come from proper supervision rather 
than permitting the children to look out for themselves. 

‘‘Play is nature’s short cut to experience,’’ for while under a di- 
rector the child is left free to choose the games he will play, for children’s 
sports should be freely developed for the sake of the child, and not the 
spectators. The wholesome lessons which fit the child for the future 
true citizen are those learned on the playground. Playground directors 
often find at first many of the children knowing nothing of play’s de- 
hight; therefore, teasing, interruptions, rude blows and fights are fre- 
quent—bad language also invades the playground; but the children are 
soon taught that the rights of others must be observed, and by denying 
them a part in the games as a punishment for disobedience, they are 
soon brought to terms. Here they are taught to play fairly, take no 
advantage, be courteous, but to play hard and win if you can. These 
lessons are for the child now and the coming man later. 

Fully believing that to ‘‘Every child equal opportunities, not the 
fortunate few, but all the children,’’ I ask if playgrounds have proved 
so practical in the cities, why the children of our inland homes eannot 
have the same privilege? We have plenty of broad acres, with children 
just as eager for play and just as appreciative of ways and means pro- 
vided. The answer has always been the same—‘‘the country child has 
enough exercise at home and in his walk to and from school, with fresh 
air upon all sides.’’ But is this play? Stop and think of the many 
duties and chores that fall to their little hands and feet before and after 
school! These are proper and good in their place, but they utterly fail 
to supply to that boy or girl what they crave in companionship or in 
stimulating the activities of brain and body. 

The cost of necessary facilities seem a great drawback, and many 
town schools gave up the idea of a playground on this score. But in 
our little town of New Franklin, the mothers and teachers put their 
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heads and hearts together and planned a beginning, which is slowly 
evolving, and, while still in its infancy, it is giving the greatest amount 
of enjoyment to our children, who previously had no amusement save 
to stand and watch the larger girls play basket ball. We talked play- 
ground upon all sides, and gradually help is coming—money from one 
lady ; lumber from a gentleman for various amusements; from another 
sand for the little ones, for hard is the heart that will refuse help for 
the needs of a child. What has been done in one community can be 
done in another, though in varied ways, and I want to pass on to others 
the inspiration of our success. It is to the mothers that I make my 
special appeal. Some one has so beautifully said, ‘‘Home is held to- 
gether by the silken cord of love, and in most cases the mother ties the 
knot;’’ and so it is the mother who will help solve this problem. Per- 
haps she cannot do much alone, but there are other mothers who will 
share in her efforts, and a most grateful teacher stands ready to give 
her service as a leader in their plays. Some farm has an old discarded 
wagon wheel, and in the near-by woods are plenty of strong timber from 
which the larger boys can fashion a post for the wheel, ‘‘Flying Dutch- 
man,’’ juggling board and double see-saws. Their happiness will be 
your rich reward. These same facilities at your own home would help 
to hold the young boy and girl on the farm. 

The efforts put forth for the child will be your recreation. More 
than this, you will have learned to know the mothers of your children’s 
daily companions. You will have found in your teacher a most pleasing 
young woman who has been left to struggle alone with the varied condi- 
tions of each rural school, when even an appreciative word or a helping 
hand would mean so much to her and her work for your child. You will 
have learned how happy and proud your child was to have you visit the 
school. You will have learned that the co-operation of mothers and 
teachers can make a success of a playground and the school when possi- 


bly failure has been its past history—with the drawback of a new teacher 


each year. 

School playgrounds mean much more than merely a place for play. 
The school thus becomes a community center for the physical, social and 
moral uplift of the community and not merely a building to be used a 
few months, and lie idle the rest of the year. 


THE RURAL HOME. 
(Dean F. B. Mumford, College of Agriculture.) 


It is generally recognized that the open country offers advantages 
for healthful living and the development of sterling qualities of mind 
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and heart not found in the congested portions of our modern cities. 
There is an increasingly large number of thoughtful people who believe 
that the tendency from the country to the city is even now being 
checked and a counter-movement from the city to the farm has begun. 

In recognizing the favorable environment of the open country for 
the location of a home, we must in fairness, take cognizance of certain 
disadvantages which present themselves forcibly to the country man and 
his family. Chief among the disadvantages of country hfe is the lack 
of satisfactory organization of the social institutions of the country. 
Among the social institutions of the country are the school, the church, 


? 


and various farmers’ organizations that are calculated to administer to 
the social, intellectual or economic welfare of the farming class. 

The rural school does not furnish to the children of country people 
the same opportunity to secure a good education as is presented even 
by the smaller towns. The fact is that the children of the poor in towns 
and cities have a far better opportunity of securing a modern education 
than the children of the rich who live in the open country. The result 
of this disparity of school opportunity has led many farmers’ families, 
who are financially able to move to the town, to secure better educational 
opportunity for their children. This not only drains the country of 
the most progressive part of its people, but it removes the chief incen- 
tive for building up the local school. The well-to-do man is able to send 
his children to town, even if he does not himself, change his habitation. 
He is not, therefore, impressed with the necessity of building up the 
country school. To the poor boy or girl in the country this is a great 
misfortune. 

The country church has declined in every agricultural section of 
the United States. The country church was the cradle of our modern 
religious institutions. No one of our social institutions can point to 
greater service to country people than the country church of our pio- 
neer days. It must be admitted by any fair-minded student of rural 
social conditions that the country church of today does not occupy the 
same important space in our developing civilization as formerly. 

A great many of our most thoughtful statesmen and industrial 
leaders have expressed publicly the idea that the economic affairs of 
the future will be shifted more and more from city to country. They 
also admit that the best opportunity for the highest development of the 
social life of the future will be in the open country. How can these 
things be when the two most important social institutions of the country, 
the school and the church, are failing so signally to fulfill the important 
mission which they must fulfill if the future life of the country people 


Home Makers’ Conference. 353 


is to occupy so important a place in our poltical, intellectual and social 
economy ? 

In my judgment it is important that we all work together for the 
building up of the rural social institutions. The man who lives on the 
farm is the chief factor in this development. It is to him that we must 
demonstrate the value of the better organization and development of 
the church and the school. With these must go hand in hand the farm- 
ers’ organizations, including co-operative enterprises of all kinds. The 
reason why towns have better schools, churches, lghts, streets and 
water supply, is because the town has worked out more carefully prac- 
tical methods of co-operation. It will be far more difficult for the coun- 
try to co-operate because the rural problem is one of isolation, while 
the city problem is one of congestion, but nevertheless, there remains 
a large opportunity for co-operative enterprise. 


THE RELATION OF THE RURAL SCHOOL TO THE RURAL 
HOME. 


(Mrs. H. C. Harvey, Kirksville, Mo.) 


The Home Makers’ Conference Association of Missouri has selected 
me to speak to you tonight about the relation of the rural school and the 
rural home partly, I suspect, because of my insistence before that body 
a year ago that there is a vital relation between country life (the home), 
and the country school, as yet not generally reeognized, and partly be- 
cause of my strong convictions that there is a feasible plan by which 
the country schools can more adequately prepare children for country 
living. 

Country born and bred, later a teacher in the rural district—and 
for six years both directly and indirectly connected with a school that 
receives hundreds of young men and women from the farms of Missouri, 
I have had exceptional opportunity to understand general conditions 
and problems; since October 20, this year, I have conferred with fully 
500 rural teachers, directors and patrons with this effect upon myself— 
I am so deeply interested in the question before us that I presume to 
stand before this audience far less concerned about representing the 
Homemakers’ Association to their satisfaction, than I am about how well 
I shall present the cause of 6214 per cent. of Missouri’s youth, her 
country children, who so far as educational facilities are concerned, are 
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not enjoying equality of opportunity under the law with the 3714 per 
cent. residing in town centers. 


Childhood is the preparatory stage of lfe—it is all too brief—it 
comes but once. The children of today are the citizens of tomorrow, 
and I can think of no more pathetic thing than to hear man or woman 
ery out, from the despair of knowledge that comes too late, this sad 
commentary on the failures of parents and teachers, ‘‘It might have 
been—sueccess—if only I had had timely opportunity and direction.’’ 

It augurs well for the future of Missouri that at this great meet- 
ing of twelve organizations for the advancement of the agricultural re- 
sources of this rich State, so much time is set apart for the considera- 
tion of the problems of the country home and the country school. It 
is hoped that this discussion will result in increased activity and a 
closer co-operation of the State’s economic, social and educational forces 
to the end that the evolution of the country child from the deadening 
monotony of the isolated home, too often without books, pictures and 
music; from the dirty bare school and its daily grind of hum-drum les- 
sons from the text-book, from the mud, the dreariness, the hopelessness 
of it all—may come early and stop the steady flow of the State’s best 
blood to the cities and towns with all its accompanying ills. 

Because we who are here tonight are deeply interested in aiding 
any movement that promises to better country life conditions, and keep 
the majority of the boys and girls on the farm, it becomes necessary 
first to examine closely these conditions and then consider remedial 
measures. 

And do you know it requires a great degree of moral courage to 
view unpleasant truths squarely? Yet this persistent refusal on the part 
of so many to recognize painful facts is one of the greatest obstacles to 
progress in any line of human endeavor; another obstacle, equally 
strong is tradition or custom, as I hope to show you later on. 

As an incentive to a thoughtful consideration of what follows, I quote 
what Judge Ben Lindsey once said: ‘‘The child is the State and the 
State is the child. Preserve the child, and indeed you shall preserve 
the State; for the citizenship of tomorrow will then take care of itself.’’ 

A good citizenship is the most valuable asset a State can claim, keep- 
ing it stable in time of stress, more valuable than stocks or bonds, farms 
or crops even; whereas without it, we would be unhappy in wealth. 
While it must be admitted we have good citizens in urban communities, 
it is also granted that the cities themselves would decay were it not for 
the constant stream of virile country blood they receive—and history 
shows that always the intelligent, honest, industrious tiller of the soil has 
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been the hope of the nation; in our country, as a rule, the leaders of 
men in all walks of life came from the farm home. 

An acknowledged modern authority contends in substance that the 
prime causes leading to the fall of Rome were: ‘‘Dislike of patient 
toil, hope of quick profits, extravagant desires, the creation of pleasure- 
loving appetites, resulting in the abandonment of agriculture, the rush 
to cities, the hatred of loneliness and nature, and the proclivities for 
street life and sensation.’’ 

If the overcrowding of town centers and the abandonment of agri- 
culture preceded the downfall of Rome, is it not timely to give thought- 
ful examination into the causes of this movement in our own nation ? 

Ex-President Roosevelt thought so when he appointed that group 
of scientific men—The Country Life Commission—to study the eco- 
nomic, social and educational conditions on the 840,000,000 acres of land 
now devoted to farming, and raised this question: ‘‘How can the life 
of the farm family be less solitary, fuller of opportunity, freer from 
drudgery, more comfortable, happier and more attractive? How can 
life on the farm be kept on the highest level, and when it is not al- 
ready on that level, be so improved, dignified and brightened as to 
awaken and keep alive the pride and loyalty of the farmer’s boys and 
girls, or the farmer’s wife and the farmer himself? How can the de- 
sire to live on the farm be aroused in the children who are born on the 
farm?’’ The first sentence sounds the keynote to the situation where 
it says ‘‘less solitary, fuller of opportunity, freer from drudgery, more 
comfortable, happier and more attractive,’’ and it implies some failures 
on the part of home and school, else why this wholesale depopulation of 
rural districts? 

The home is the unit of American civilization, and the school may 
be the best or the worst influence that may come to the home, and should 
always be regarded as an auxiliary of the home. The best culture of 
the school will aid in making the ideal home, and the ideal home is con- 
stantly busy in planning and providing for the best possible type of 
school. Let me show you a rural school in North Missouri that I have 
viewed so many times from the Wabash train the past six years; a 
school within the shadows of a model rural school house, where patrons, 
directors and teachers must have heard of the State Superintendent’s 
repeated appeals for annual tree plantings, cleaning-up days, ete. This 
school building has weathered such influences successfully, and there it 
stands today unchanged except by the wear of Time and continued neg- 
lect. It is the box-car type of building, with the usual outbuildings, in 
themselves a menace to the moral health of the children. It stands in a 
yard bleak and bare—a type so universal that the traveler from any 
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section of the United States of America, in passing, would point it out 
aas—‘a typical rural school.’’ That house as you see it is a monument 
to the ignorance of parents and teachers of the potent influence that 
physical surroundings exert on the lives of children therein housed; 
ignorance of the effects of physical environment on the quality of citizen- 
ship this school turns out. 

In the interior of this house is a big red stove standing in the mid- 
dle of the room, makes even heating impossible; four windows on each 
side of the building, placed opposite each other, cause strong cross 
lights, ruinous to the eyes, the seats and desks are of the kind in use 
forty years ago and are placed without regard to the needs of growing 
children. There is no library, no maps nor globe, no pictures on the 
wall. Yet in this same section, I have noticed a steady improvement 
in the farm conditions, in fences and gates, in the variety and grade of 
stock, in the number of good barns that stand out for miles as an index 
to the progress and prosperity of the farmers—barns that appear in 
strange contrast to that lonely building, where those farmers’ children 
are expected to receive their education—an edueation, think you, that 
will adequately equip those helpless children for successful competition 
in the struggle for existence and advancement under twentieth century 
conditions ? 

Lest you charge me with presenting exceptional conditions to be 
found in North Missouri only, I must tell you that in historical Pike, the 
eounty of our own Champ Clark, I listened with increasing surprise to 
the reports of six county school teachers as they successively detailed 
the obstacles to proper work in their respective districts. For lack of 
time, I mention but one, and that of great importance, failure to pro- 
vide a supply of pure drinking water on the school grounds. Aside from 
considerations of hygiene, and economy of school time, the methods 
necessarily resorted to to supply this primitive want of man character- 
ized the days of Daniel Boone, without bringing the advantages that he 
enjoyed. A county superintendent in another county within street car 
distance of St. Louis, confessed in his association not long since there 
were schools in his county where the district neglected to provide a 
water supply. In one case a spring more than a half mile away was de- 
pended upon. To save as much loss of time as possible for the children, 
a watch was kept for the good neighbor who would be passing and who 
might find time to take the empty school jug with him and return it 
filled with the limpid fluid. 

In another county I found a good school, well equipped, with a 
teacher who knew better than she dared to do; her predecessor 
having lost her position for demanding too many changes. She allowed 
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those helpless boys and girls to sit and study in the strong glare of a 
cross light, because her superior officers said they saw ‘‘no sense’’ in 
changing the furniture’s position, which change would have remedied 
the difficulty in that room. These few of many similar instances are 
cited to show the relation of home and school. The stream cannot rise 
higher than its source, and is is self-evident that homes maintaining 
modern standards of living would promptly demand from Board and 
teacher, a clean, attractive, well-equipped school room, comfortably 
heated, properly lighted and ventilated, with plenty of pure water to 
drink, a working hbrary (for the law provides for this today), and 
outbuildings as carefully inspected as the school room. 

Why? Because six hours a day, five days of each week, for from 
six to nine months, is spent here, during that time of life when en- 
vironment is a dominant factor in education. 

Such conditions as just described point to a deplorable apathy of 
public sentiment concerning rural schools; show they are not keeping 
pace with general progress, and a moment’s reflection will also show 
how potent the influence of such schools is in driving boys and girls of 
spirit, ability and ambition to the town centers; for children are gre- 
garious animals and the gayety, the glitter, the social life of the city 
allures them too often to their own undoing; certainly to the hurt of 
the cause of more small farms and intensive farming. 

Now I wish I could throw on a screen before you some pictures 
I have of another type of one-room school, pictures showing groups 
of happy busy boys and girls doing the various kinds of hand work 
there undertaken, and pictures of the products of their activity. Here 
the people of the district have selected directors to serve the best inter- 
ests of the children by employing the best teacher available for the money 
at their command, have equipped the school as best they could, and have 
granted the teacher full liberty for the conduct of her work. 

This building has a well-drained basement with a concrete floor and 
furnace. In bad weather, the children spend the recesses here in play 
or work as they choose. There is a work bench in one corner made by 
the boys and fitted up with a few tools that have been loaned (saw, 
hammer, plane, square, and chisel). Another corner is arranged for the 
elementary agriculture, soils and plants being studied here without 
littering up the class room. There is a school garden on the grounds 
for the study of vegetables and flowers in season; vines have been 
planted by the pupils to cover the outbuildings which together with 
shade trees beautify the premises. The girls of this school learn plain 
sewing, darning, embroidering and this handwork being intelligently 
directed serves not only as a stimulus to the book-work, but gives an edu- 
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cation for efficiency that deepens the interest of boys and girls in home 
duties and in improving home surroundings. 
In another country school where the teacher won the confidence of 


her community by successfully teaching the ‘‘three R’s,’’ 
« a © foo) 


a weekly 
cooking class was arranged. On Friday of each week pupils brought 
materials and utensils from home and cooked (according to a recipe 
previously agreed upon) on the top of the great drum of the well known 
Round Oak stove. Boys and girls were equally interested in this, 
just as both were interested in the agriculture and manual training 
work in the other school. 

Certainly this work was not done so scientifically as it would be 
done in the laboratories of your University here but its inspirational 
value can never be measured. 

It is interesting to note that three girl graduates in the county 
¢lass the first year were members of this cooking class, and also, con- 
testants and prize winners in a sewing contest of that county. 

So contagious was the example of this school, seven prize winners 
came from schools the next year taught by men who ealled on the 
County Superintendent for instruction to carry on the work so popu- 
larly demanded. 

Mothers visited the office of the County Superintendent for more 
instruction to help their daughters at home, one confessing she had 
tried hard to teach ‘‘Mary’’ to sew but she never cared about it until 
the other girls at school took it up, then Mary became a prize winner. 
You see the ‘‘group influence,’’ what others can do even the indifferent 
become interested in doing. This work stimulated interest in the regu- 
lar routine of school work, and here we see how the school reaches across 
and influences the home. 

Ladies and gentlemen, I would have you notice that outside of 
books, outside of class rooms come most of the interests that are chiefly 
active in directing the choice of the individual; and it is because I 
know so well the splendid possibilities of country life yet searcely 
dreamed of in so many rural communities, because I know, too, the strug- 
gles, the hardships, and the failures awaiting the majority who drift 
to the cities, that I so frankly suggest prevalent conditions, and plead 
for your influence as individuals, and as a body to organize the country 
schools so as to help to accomplish the great purpose of keeping boys and 
girls on the farms of Missouri. 

Farm homes of pretentious architecture fitted with modern equip- 
ment of heating, ventilating and plumbing are common today, though 
by no means the type. The farmer has the telephone in his house, 
the daily delivery of mail, carriages or automobiles for transportation. 
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His grain and livestock are housed in barns of modern design admir- 
ably adapted to the purposes for which built, the latest and best farm 
implements and machinery to minimize labor; but with comparatively 
few exceptions the country school is but little changed from those of our 
grandfather’s days. 

Hear what one of your most active members wrote me; ‘‘I am a 
Missourian and my parents were both born in Missouri, so that I am 
a native for two generations, and I know that our people in the rural 
districts have not yet been brought to the point when they will give 
their children the educational advantages that is their due. My first 
experience was in a country school, and I do not doubt for a minute 
that the very building in which I started to school about thirty years 
ago is either still standing or has been replaced by one exactly like it 


and that is in one of the best counties in North East Missouri. Our 
farmers must not only be willing to put more money in the schools, 
but they must be willing to put in a whole lot more money than hereto- 
fore. Most of the work towards improvement that has been done here- 
tofore has been through the teachers, but I do not believe that any 
teacher on earth can bring about permanent improvement until the co- 
operation of the patrons of the school is secured. Teachers can start 
the work, but teachers change, and permanent good can come only 
This is the burden of 


2? 


when the parents themselves are interested. 
sentiment obtained from thoughtful and patriotic men and women 
from all parts of the state. 

Mr. Roosevelt’s question imphes among other things, that the coun- 
try school has not kept pace with the city school; that the good teacher 
has gone to the city; that the good scholar has followed him there, 
too, often taking with him the family, never to return, all of which 
operates to sap the vitality of the country school not only as to at- 
tendance, but as to personal interest and financial support as well. 

Thoughtful people everywhere are coming to recognize the equal 
rights of the country child in the matter of education, and this, too, 
without breaking up the family home, and that anything short of this 
is unfair to the child and unprofitable to the community. 

Available statistics down to 1904 show an appalling situation: In 
Michigan of the 6,452 districts of the state, 51 had two pupils or fewer 
and held no schools; 83 schools in the southern peninsula enrolled five 
pupils or fewer, that over 1,000 country schools in Michigan are main- 
tained at a cost per pupil more than double that of the most expensive 
city schools. Iowa’s 1909 report shows that in December, 1908, 3,244 
rural schools had a daily attendance of from one to twenty. 

The Missouri report for 1902 shows more than one fourth of all 
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the schools have fewer than twenty—that 575 have fewer than twelve 
pupils. Without having had time to procure the figures of later date, 
I am absolutely certain a revision of figures would show a far stronger 
tendency downward than does our new tariff bill. And the signifi- 
cant thing is, similar conditions are found in the majority of the states 
of the Union, today. 

What has been done in so many places elsewhere to remedy this 
and equalize educational opportunity for all classes of children ? 

The consolidation of country schools into larger and stronger teach- 
ing units is the happy solution in many places in more than twenty 
states at this time. 

What is consolidation? The uniting of two, three or more small 
and weak schools into one, that shall be large enough in point of mem- 
bers to be interesting, and strong enough in the way of money to afford 
a comfortable building, two or more good teachers, and reasonable facili- 
ties for work. It also means that outlying territory with but few chil- 
dren shall be combined with a nearby school that is strong, rather than 
be organized as an independent but weak district. These schools should 
be located so as to be accessable, though not necessarily at the geo- 
graphic center. 

Consolidation implies either in full or in part the transportation 
of a portion of the pupils, and this is one of the problems. This is 
frequently accomplished in covered wagons, artificially warmed, holding 
fifteen to twenty children, driven by reliable men under contract and 
bonds as to regularity and good behavior. It has been proven that it is 
cheaper to transport a few children than to establish a school for them. 

Consolidation also means, where small districts already exist, some 
changes in buildings. Two or more of the little old buildings are 
moved together, or one is remodeled with an addition built, thus making 
a two or three room house; again, new buildings are erected. All ways 
are open. The makeshift is to be recommended until the plan is in 
full operation, when a good permanent building is almost certain to 
follow in time. 

Hon. W. M. Hayes, Assistant Secretary of Agriculture, Washington, 
D. C., said this recently: 

‘It has been shown that the rural school needs to be born over 
into a new life which will fit it for its part—a most important part in 
the evolution of modern agriculture and modern country home making. 
The one-room school must become the four-room consolidated school, 
so that a man trained to teach agriculture and a woman trained to teach 
home economics may here find that fair wage and that long tenure of 
office which will warrant them in thoroughly preparing for their impor- 
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tant tasks. The faculty of four or five teachers can conduct a ten-year 
course extending through the eight primary school years and two years 
of the high school for the 150 children from as many farms in an area 
of twenty-five square miles. The cottage of the principal; the plantations 
of timber, fruit, vegetable and ornamental plants; the plats for field 
crops; fertilizer demonstrations, and farm-management lessons; the 
laboratory and practice rooms and the vital connection the teachers 
ean have by co-operating with parents in the work on the farms and 
in the homes will ground the children in the elements of a true educa- 
tion in country life. With the schools thus organized there is provided 
in the country a far broader child life than has yet been conceived for 
city youth. How can the nation better expend some of its wealth than 
by thus making provision for well-nigh ideal conditions of fatherhood 
and motherhood in our country homes? Two hundred of the needed 
40,000 consolidated rural schools have been established, and practical 
studies in agriculture and home economies are slowly but surely finding 
’? This is ‘“Uncle Sam’s’’ ideal country school. 
* * * * 


their place in them. 


Many examples of good centralized schools in Ohio, Massachusetts, 
Towa, Idaho, Indiana, Kansas, ete., could be cited to show how general 
is this movement, but those offered demonstrate the ideal, and the 
feasibility of the plan for Missouri. Indiana has the leadership here 
with many splendid township high schools and with prophetie emphasis 
upon the things which will help country life. Statistics of 1906 give 
9,424 children transported in 561 vans, 301 consolidated schools, at 
a cost per day for transportation of $1,034.04. A movement is now on 
foot to secure legislation to compel the closure of all schools with an 
attendance of fifteen or fewer, the trustees to be compelled also to fur- 
nish transportation of all children, to centralized schools. 

Rural school conditions will remain as they are until the farmers 
themselves insist on the establishment of a rational system of school- 
ing for country children, a system that may operate without breaking 
up the family, or endangering the morals of children at tender ages. 
And this, I firmly believe, they would be only too willing to do, if only 
the campaign of publicity undertaken by the Agricultural College 
would be taken up by all the educational forces of the state and waged 
intelligently and tactfully. 

Our pressing need is a system of country elementary and secondary 
schools suited to the needs of the people in which both agriculture and 
home economics shall be freely taught. 

I am strongly opposed to the growing sentiment in favor of the 
articulation of rural schools with the town and village schools, and for 
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the same reasons, which must be apparent, do I object to towns of any 
size becoming seats of the consolidated district. 

‘There is not time to marshal before you the many arguments in 
favor of consolidation. It seemed best to attract your attention to prev- 
alent conditions, feeling certain when you have taken time to consider 
Missouri’s high rank in wealth and importance and her low rank in 
literacy, you will voluntarily investigate the*merits of measures recom- 
mended for bettering rural school conditions. I urge everyone present 
to secure a copy of the Report of the State Superintendent to the 45th 
General Assembly and read the opening chapter, a startlng array of 
facts telling the story of unequal school privileges that exist in this 
state today, and his recommendations. Then read the December, 1908, 
Bulletin issued by the State Normal School at Kirksville on the ‘*Con- 
solidation of School Districts.’’ This gives a digest of the subject show- 
ing the advantages and great economy of the plan and describing differ- 
ent types of centralized districts, also suggesting how to organize them. 
If these two chapters could circulate in every school district in the 114 
counties in the state before next April, I believe sentiment would be 
aroused certain to express itself in a wiser use of the opportumity offered 
to the annual school election and the voters of this State would see to it 
that legislation for a more effective system of popular education would re- 
ceive the best thought of their representatives in the next General As- 
sembly. 

State Superintendent Gass is not certain but that consolidation 
of schools is our next paramount issue: Dean Davenport at Urbana, 
Il, says: ‘‘It is coming. It is only a question of time and not a very 
long time either. Consolidation is but a means to an end, and the end 
is an adequate system of schools for farmers’ children.’’ 

Consolidation of school districts, indeed any new thing, is viewed 
with suspicion, if not bitterly opposed because not understood, and the 
advocate must be prepared to meet these two principal objections: 

(a) It costs too much. 

(b) Roads are not suitable for transportation. The Bulletin re- 
ferred to will give facts and figures about the different degrees and 
different kinds of consolidation, showing that good schools with less out- 
lay, or better schools with the same outlay, is the general verdict. 

The problem of transportation has an important bearing on the 
advancement of the idea of the centralized school. Roads will improve, 
in Missouri, thanks to Ward King’s simple inexpensive drag system of 


Norre—The Nature Study Review, December, 1908, Teachers’ College, New York. 
Second Report on Industrial Education in Rural Schools, Irwin Shepard, Winona, 
Minn. 
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making good dirt roads and the increasing popularity of the automo- 
bile with farmers. 

In this question of bad roads is involved other traffic: mail and 
milk are being delivered under present conditions, then why not children, 
also? ‘*Hesitancy on this account not only deprives children of school 
privileges, but also shirks upon them, and their feet and legs a job con- 
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sidered too hard for the horses.’’ In response to the usual ‘‘roads are 
often drifted in the winter and impassable from the mud in the spring”’ 
argument, Superintendent Devine of North Dakota asks: ‘‘Shall it be 
the horses or the children that shall wade through ?”’ 

Remind your opponent that transportation is a fact in Missouri, 
but done at private expense. I wish we had data showing the expense 
and extent of the present practice of carrying country boys and girls 
to the village or town high school. 

It would help matters if farmers would examine the expense ac- 
count for tuition alone paid for the older children in town schools. In 
Winnebago county, Illinois, between 1895-1904 more than $30,000 in 
tuition was paid at private expense. Jowa’s 1909 report shows 14,034 
country children paying tuition into the town corporations to the 
amount of $176,270. Missouri’s 1909 report will show 5,713 non-resi- 
dent pupils attending town schools; estimating the average yearly tu- 
ition at $20.00, our farmers have paid $100,000 in addition towards 
maintaining local schools that are inadequate and more expensive than 
those of our best city systems. 

I do not want to be understood as advocating the centralization of 
school districts as a state wide measure in the sense that county supervi- 
sion is; what I do urge is a state-wide publicity campaign by the various 
educational forces showing prevalent conditions and suggesting various 
means of improvement that will erystalize into effective laws, for an 
aroused public conscience must be back of legislation to make it effec- 
tive; and this appeal is made in behalf of the children of Missouri. 


TEACHING DOMESTIC SCIENCE IN THE RURAL SCHOOL. 


(Mrs. Ivy Harner Selvidge, Columbia, Mo.) 


The possibilities of Domestic Science in the one teacher rural 
school has been much discussed in meetings of those interested in 
Domestic Science subjects. All agree that it should be taught, but 
many doubt that it is practicable under existing conditions. The argu- 
ment is brought forward that the teacher is now teaching more sub- 
jects than she can handle well. It was noticeable in Missouri that 
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when it was decided that Agriculture should be taught in the rural 
schools such arguments did not prevail. Practically none of the teach- 
ers of the rural schools had had any work in Agriculture. What did 
they do? They filled our summer schools in the Normals and in the 
University and were given a course in agriculture for the rural schools, 
adapted to their needs as rural school teachers. They went back to their 
work the following year and began, in a small way perhaps. to teach the 
elements of Agriculture. As I see it, exactly such a procedure is neces- 
sary to put Domestic Science in rural schools. I have little faith that. 
the women of the State, as a whole, will demand it. New things in our 
school courses do not come that way. I have however great faith in the 
efficacy of the demands of women’s organizations of whatever kind, 
when they are applied to those who decide upon the course of study for 
our schools. Let the Home Economics departments of the clubs of the 
State actively espouse the cause of Domestic Science education and put 
its sentiment into a demand that this be the next step in our industrial 
educational projects, and it will not be long before a beginning is made 
as it now has been made in teaching Agriculture. 

Many persons would favor the work in rural schools if they be- 
lieved it were practicable. To show how such a course may be given in 
the ‘little red school house at the cross roads’ is the object of this 
discussion. 

Modern educational methods seek to bring the child into close 
touch with his surroundings. He is interested in the things of his 
daily life and the activities of the community. In Domestic Science 
in rural schools I would apply this same principle. It is in fact the 
key note to its success. Given then the rural school, with its ever pres- 
ent lack of funds, the average rural teacher who has spent two months 
in a summer school where she pursued a course in Domestie Science 
suited to her needs as a rural teacher, and where under a trained 
teacher in home economics she has worked out some things which she 
may carry out successfully in her school with little equipment, how then 
shall she go about it? In the first place she will need from $10.00 to 
$20.00 for equipment. With this she will buy necessary cooking utensils 
and a small alcohol or coal oil stove. In the course which she has worked 
out will be found four general subjects, namely: ‘‘The Home,’’ ‘‘Sani- 
tation and Hygiene,’’ ‘‘Food’’ and ‘‘Sewing.’’ Perhaps in the begin- 
ning she will confine herself to one of these, say ‘‘Food,’’ but in this 
discussion I shall show how each may be related to the active home life 
of the child. 

When school begins in the autumn we will begin our work in foods 
on fruit. Enough fruit may be obtained to study a few typical ones 
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and how to can and preserve them. The operations will be simple but 
the teacher will impress upon her pupils the underlying principles in 
the preservation of foods, and both boys and girls will apply these prin- 
ciples to their work. The tangible results are some canned fruit, jelly, 
pickles and preserves. Later it is butchering time on the farms of the 
neighborhood. This is the best opportunity for studying meats. A 
visit to the place where the work is going on will interest the children 
in the location of the different cuts and the best methods of cooking 
each. The teacher will interest them in the composition of different 
kinds of meat. Some of the farmers will be curing their own meat. 
Here is a good opportunity to follow up the subject of preservation of 
fruits with that of preservation of meats. Visit the smoke-house. Get 
the different farmers’ ideas of methods of curing, and let the teacher 
supplement them with the whys and wherefores. As Thanksgiving 
draws near thoughts of children turn to turkey. Take up the subject of 
fowls and game. Rabbits, squirrels and quail are never beyond the 
reach of the average school boy. Such an opportunity for material gives 
the rural teacher a decided advantage. 

As Christmas approaches how easy to interest the children, girls 
especially, in sewing. Visions of lttle gifts for parents and friends 
made by the child herself are incentive enough to take the child past 
eight years old through the elements of plain sewing. Afterwards 
the interest in a garment for herself is equally alluring. Or suppose 
it is foods which claim attention. Christmas and candy! Sugar is one 
of the food principles. Let us study it. In the process of studying 
it we may use the nuts stored up in the early fall from the neighboring 
walnut trees. The result will be a splendid array of Christmas candy 
free from adulteration. 

Happy is the school which passes through a session without an in- 
vasion of some contagious disease. During such an epidemic interest 
the children in disenfectants, care of the eyes after measles, etc. Let 
them know something of the history and the cause of the disease, the 
part of the body affected and how the disease is spread. Ask the doctor 
who practices in the neighborhood, and who has the confidence of the 
children to stop at the school house some day and talk to the children 
on some subject he deems important to them at that time. During the 
winter months the work in foods might be in the starchy foods which 
keep well. During this period, too, when the farmer has more time for 
recreation than at any other, instead of having the regular Friday 
afternoon work, invite the parents to visit the school and let the chil- 
dren make and serve light refreshments. Instead of entertaining them 
with literary masterpieces have several pupils read short compositions 
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telling something of the history and preparation of the food that was 
served. 

In the spring perhaps some one in the neighborhood is building a 
new house or an addition to his house which will give an opportunity 
for the study of house plans. In every home there will be house-clean- 
ing. Let the teacher and pupils get interested in paint and paper, 
curtains and rugs. Get paint color cards and samples of wall paper 
and call their attention to colors that harmonize and to those which do 
not. It is wonderful how interesting this subject becomes when brought 
to their notice and often makes a beginning in the education of the 
child toward harmonious shades both in house furnishing and in cloth- 
ing. 

Plan a fishing party and give a practical lesson on camp cookery 
on the grounds. Help the pupil help himself to have a good time. 

In this suggestive work which I have proposed I believe I have 
answered the question, ‘Is it practicable to teach Domestic Science in 
the rural school,’ in the affirmative. I have not meant to outline a course 
but simply to suggest a few of the many places where such work may 
touch vitally the hfe and interests of the child. Lack of skill on the 
part of the teacher would make the work very elementary in the begin- 
ning, but in the course of a few years it would take on more definite 
shape. 

Moreover all this work may be made to form a most stimulating 
basis for the less interesting reading, writing, and number work of the 
school; and time saved, rather than lost by the introduction of these 
home topics. 


THE TRAINING OF YOUNG CHILDREN IN THE HOME. 
(Elizabeth Houx Williams, (Mrs. W. 8S.) Columbia, Mo.) 


There are two things to be considered in the training of children: 
First, the child. We must have a conception of the material we have 
to work upon. We must understand the child, in a measure at least. 
Secondly, we must have a conception of what we are training him for. 
What conditions must he meet? What ideals must he live up to? The 
American child has different conditions to meet, and different ideals 
to live up to, from the Chinese child or the Eskimo child. 

The dominant note in American ideals is freedom; freedom of 
thought, freedom of action, freedom of press. Freedom is in the air. 
Is all this freedom a good thing? Yes, if we are trained for freedom. 
If we have more freedom in America, we have greater responsibilities. 
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There is a necessity for better training. If a child is to be trained for 
freedom he must be trained to make wise choices. Freedom is often 
mistaken for license to do as one pleases. We are free to do as we 
please only when we will to do right. 

The authority of the church, of government, of parents, is not what 
it once was; is not what it is in other countries. In religion man ree- 
ognizes no authority but his own conscience; in government, no author- 
ity except by consent of the governed. Authority is passing away. 
President Eliot says: ‘‘The generations of the future must be led, not 
driven.’’ 

Should there be no authority in the home except by consent of the 
governed? I have talked with a number of people upon the training of 
children. The central thought in the minds of those with whom I have 
talked is obedience. A child’s will must be subjugated to the parent’s: 
will. He must obey without asking why, or knowing why One person 
says, the child has no reasoning powers, a parent must make choices for- 
him until he is old enough to reason. Cannot a very young child asso- 
ciate cause and effect, can he not make choices? How can we train him 
to make wise choices? We do not say to a child who cannot walk, 
‘You cannot walk, you will fall if you try. I will walk for you until 
you know how.’’ Neither should we say to a child, ‘‘ You cannot make 
right choices. I will make them for you until you know how.’’ He 
learns to walk by trying. He learns to make right choices by trying. 
We are there to guide him and to pick him up if he falls. He can 
learn only by experience. He wants to touch something that is hot; if 
it will not injure him let him touch it. Warn him, ‘‘It is hot, it will 
burn you.’’ He touches it; he gets a knowledge of what hot is, and of 
what burn is. He associates cause and effect. The next time you warn 
him, ‘‘That is hot, it will burn,’’ you can trust him to make a wise 
choice. You have obedience by consent of the governed. 

‘By repeated experience the child learns that you are a safe guide, 
that you do not interfere with his activities except when it is for his 
good. He renders the parent reasonable, willing obedience. This 
method of training the will to obedience will succeed. It will take 
more time than to subjugate his will to that of the parent; but what is 
lost in time is gained in the ability of the child to choose wisely when 
the parent’s back is turned. 

But, you ask, if he does not consent to be governed, how would 
you deal with him? We must govern him as in state government, by 
disciplining him. A spanking sometimes aids a child in making wise 
choices. It seems to me that the main point in dealing with the will 
of the child, is to get him to make right choices to lead him to see truth. 
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Control must in time come from within, not from without. To sub- 
jugate the will is in accordance with the old idea that the child is born 
with all evil tendencies that must be suppressed. If you are going to 
save a child, suppress all natural instincts. Teach him to stand aloof 
from the world and worldly amusements, to be serious, to devote his 
time to introspection. Teach him to be good. 

The idea of today is, be master of youfself, live right, be joyous, 
give yourself to the world to make it better and happier. Do good. 
Self expression instead of suppression. The science of today teaches 
us that the child of today comes of a long line of ancestors who were 
fit to survive; that the individuals of the race who have had tendencies 
that were detrimental to life, have been eliminated. The instincts and 
tendencies that we find in the child are principally good, and make 
for life. Then in training the child, should we not take into account 
the natural tendencies of the child, and direct them, not suppress them. 

The play instinct is the most pronounced instinct in the child. 
The old system of education suppressed the play instinct, until we 
have many grown people who do not know how to play. Today, play 
is being utilized, not only in training the young, but in preserving 
vouth in adults. The whole world is seeking leisure in which to play. 
The playground movement, athletics, sports of all kinds for both young 
and old are indications that the play instinct is being fostered. We 
need play that we may have ability to work. A child is fortunate to 
have parents who have not lost the play instinct—parents who can enter 
into his life with enthusiasm and play with him occasionally. He can- 
not come to our plane of thought; we must get on the plane of his in- 
terests. We can sing with him, we can dance with him, we can play 
games. Through songs and games we can give him ideals that are 
worthy, and that he will work over into his life. 

Thus far we have considered the child and his training in rather a 
general way. We wish now to specialize and consider the training of 
the child through play. Every healthy child is bubbling over with en- 
ergy and enthusiasm which comes from within, and has an outward 
expression in his play. The amount of play there is in a child is the 
measure of his vitality, of his health. When a child ceases to play we 
know that he is not feeling well, that his vital forces are below par. 
Tf a child is sick, the best indication that he is getting well is his desire 
to play; often this desire is seen before he has the strength to exert 
himself. The child from birth is perpetual motion, when he is awake. 
He wiggles and squirms, throws his hands and feet; he coos and laughs. 
This is his exercise, his play. Then he crawls, and walks, and pounds. 
As his strength increases he runs, he jumps, he throws, he shouts and 
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laughs; ever with increasing vigor and noise, until we are forced oc- 
easionally to say, “‘sit down and be quiet.’’ Cannot children play with- 
out all this activity and noise? Yes, but he cannot get the expansion 
of lungs that he needs if he makes no noise with his mouth except in con- 
versational tones. He cannot develop the fundamental muscles of the 
trunk, and legs, and arms by sitting down and using his fingers and 
eyes. If he uses his fingers and eyes too much, his nerves and eyes 
must suffer. He must have general activities of the body before he 
specializes. So do not restrain him in his free, spontaneous play, unless 
he is doing something injurious to himself or to some one else. If we 
deprive him of play, we rob him of physical development, of motor 
ability, of youthful joyousness and enthusiasm. The physical training 
of a child is gotten through play. With careful directing, much intellec- 
tual and moral training can be gotten through play, as well. Very 
young children ean be taught to observe, and take an interest in nature; 
to know birds and to recognize their songs; to know plants and flowers 
and grains; to know animals and their habits, their uses, and how they 
serve us. As they observe they ask questions, they begin to think, to 
reason about things. The country bred child has the advantage over 
the city bred child in his familiarity and intimacy with nature. 

The tendency of young children is to make use of all their knowl- 
edge in their plays. They imitate the movements and sounds of animals; 
they hop lke bunnies, gallop as horses, bleat like sheep, cackle and 
erow like chickens. They impersonate the people they know, and live 
their lives for a time: ‘‘You be the mother, I’ll be the father, you be 
the baby,’’ or ‘‘You be Mrs. A and I’ll be Mrs. B.’’ They are the 
postman, the milk-man, the maid-servant—every person they know in 
the home and community; they keep house, they wash and iron and 
cook; they care for the sick; they pack up and take journeys; they 
play soldier. When they have exhausted the world about them they 
want to know about the outside world. You tell them a story about 
fairies, or giants, or foreign peoples; they impersonate these. What a 
wonderful imagination? It is well trained in their play. With a 
little assistance they dramatize, they play Santa Claus, ‘‘The Three 
Bears,’’ ‘‘The Shoemaker and the Elves.’’ As a child thinketh, so 
is he. Should we not take advantage of this natural tendency in chil- 
dren to carry over their knowledge into action, or conduct. If they 
are trained to think right, will they not act right? Give them the 
knowledge they should have: It is the guide, the staff of the will. 

In all play with other children there is moral training—there is 
good discipline. He must learn to take his turn, to play fair, to be 
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honest, to be truthful, to co-operate, to take defeat. If he does not 
play right he must be deprived of playing with others until he will 
play right. 

After a child has done in his imagination all the things he knows, 
he wants to really help with the industries of the home. <A girl wants 
to sew, to dry dishes, to set the table; a boy to rake, to plant, to take 
up ashes, to bring in wood. It is so much easier to say, “‘You cannot 
do this, you will break something, or injure something; run along and 
play ; 
It takes time to thread needles, to take out knots and wrong stitches, 
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or to say, ‘‘I haven’t time to give you an industrial training. 


to train children to use scissors, to use hammer, rake and shovel, to do 
things, to make things, to do some kindergarten work. But is not this 
training worth the time it takes? It is play as long as it is interesting 
to the child and gives pleasure in doing. It has a moral value as well 
as an industrial one. It teaches the child usefulness, helpfulness, con- 
sideration for others, service. 

Is it not important that we give the child the right attitude toward 
work? Should not every one be trained to take a part in the world’s 
work? There is need of trained laborers in the industrial, intellectual, 
artistic and religious world. If we are properly trained for our work, 
if we have not so much to do that it is drudgery, we can have the play 
attitude toward our work. The child will imbibe this spirit from us. 
We are not here for self-ease, or for self indulgence, but for service. 
The greatest of all Teachers made service the test of fitness for life. 

To sum up: We must give our children the physical basis to meet 
life. We must train them to right thinking, and right acting; we must 
train them for noble living. 


THE BROOD SOW AND HER LITTER. 


(By F. G. king, Former Live Stock Assistant, Missouri State Board of Agricuiture.) 


SUMMARY. 


All growing animals must be fed so as to have an abundance of pro- 
tein and ash for the formation of muscle and bone to meet the require- 
ments of growth. The brood sow must be fed a ration that will have her 
gaining in flesh at breeding time. The pregnant sow must be fed a 
feed that is not only rich in protein and ash, but is also somewhat bulky, 
so as to satisfy her appetite, and a laxative in order to keep her system 
in the proper condition. 

If the sow is in proper physical condition, healthy, and not too fat, 
there need be no trouble at farrowing time. Each sow should be by her- 
self in a cot, having a rail around the outside, to prevent the pigs from 
crushing. 

The feeding of the sow while suckling pigs, must be heavier and con- 
tain more food nutrients than at any other period in her life. Sows 
often break down from lack of ash in their feed at this time. 

The suckling pig should have a creep into which it can go to receive 
food separate from the sow. This food should consist of grain, in the 
form of slop, and be of a narrow nutritive ratio. 

At weaning time the sow should be removed from the pasture, leav- 
ing the pig in familiar surroundings, in order to avoid restlessness. The 
sow should be returned a few times in order to prevent the spoiling of 
the udder. 

The pig should receive the same feed after weaning as before, only 
in larger quantities. As the pig grows, however, the feed can be changed 
to a dryer feed. 

Scours in young pigs are usually caused by unsanitary conditions, 
sour or unclean feed, or by a feverish condition of the sow. They are 
prevented by changing the feed or by giving the sow a physie. 

Lice are prevented by the use of dips, coal oil, crude oils, etc., either 
sprayed upon the hogs or by having the hogs dipped. 

Thumps are usually caused by heavy feeding, with lack of exercise, 
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and may be remedied by cutting down the feed and inducing the pigs to 
take exercise. 

Worms are best cured by the use of turpentine, santonin, ete. The 
majority of farmers, however, adopt preventive measures rather than 
curative measures, and feed such remedies as salt, ashes, charcoal, coper- 
AIS) (E16. 

Pork will, in the future, as it has been in the past, be the most profit- 
able manner of marketing the great corn crop of the middle states. This 
is especially true in the case of the small farmer who understands the 
importance of maintaining the fertility of his soil by returning to the 
soil its fertility by the feeding of the crops on the land that has pro- 
duced them, and who cannot afford to put a large amount of capital and 
equipment into breeding stock. No other domestic animal will repro- 
duce itself as quickly nor in so great numbers as the hog. Neither will 
any other domestic animal, except young lambs, make so economical gains 
during the fattening period as the ordinary porker. 

Missouri is excelled in the production of pork only by Iowa, Ilhnois 
and Nebraska—states having a much larger acreage devoted to corn rais- 
ing, showing that the production of corn and hogs go hand in hand, so 
to speak. For the amount of land devoted to corn raising, no state in 
the Union excels Missouri in the number of hogs produced. And why 
should this not be true? No point in the State is more than twelve 
hours ride from a great packing center, with a stock market that pays 
full market value for hogs. There is no part of the State that will not 
grow to perfection some kind of leguminous crop which makes ideal hog 
pasture, and very few sections but produce an abundance of corn on 
which to finish what the pasture has begun. 

The ever increasing value of land demands that more attention be 
paid to the care and management of all kinds of live stock, and especi- 
ally with stock raised from birth to maturity on the farms of the corn- 
belt. As hogs are one of the most important products of the State, the 
eare and management of the brood sow and her litter should be given 
more attention. The raising of a pig to weaning time and getting him 
well started after weaning means, in most cases, a money-making porker 
for his producer. During this time the foundation is being laid for the 
fat hog of a few months later. 

With the possible exception of better pastures, nothing will increase 
the profit of hog raising in the State more than better care and attention 
of the brood sow and her litter. With this growing need in mind, a list 
of questions relative to the care of the brood sow and litter, was addressed 
to several hundred of the most successful hog raisers of the State. This 
list of questions covered the more important phases of the care of breed- 
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ing stock and of pigs up to the age of four months. As the correspond- 
ents replying to this list represent the ownership of more than one thou- 
sand brood sows, producing more than thirteen thousand pigs yearly, the 
value of their answers is very great, since the most successful farmers 
are, as a general thing, usually right in their practices. 


* 


FEEDING GROWING ANIMALS. 


Underlying and controlling all practices of farming and stock rais= 
ing are basic principles, which either consciously or unconsciously are 
recognized and followed by the most successful farmers. These prin- 
ciples have been discovered and demonstrated by investigators on agri- 
cultural subjects until they can be stated and discussed with a very cer- 
tain degree of accuracy. The truth of these two statements is nowhere 
more clearly demonstrated than in the practices followed with brood 
sows and their litters. As will be seen from the answers to the list of 
questions, the fact is recognized that the brood sow, whether pregnant: 
or suckling her pigs, is being called upon to manufacture from commor 
feeding stuff the bone and muscle for her growing young. In other 
words, she is a machine transforming one kind of material into a sub- 
stance of the same material, but of entirely different form. In doing 
this the machinery, her body, must be kept in proper running condition, 
and the raw material, the food, must be of the proper composition in or- 
der to furnish the finished product, the pig, with the necessary food ele- 
ments. 

Of prime importance to growing pigs, and all other growing ani- 
mals, is the question of bone and muscle forming foods, for until the age 
of four months, which time only in the life of the pig this bulletin is in- 
tended to discuss, the desire of the hog raiser is to grow rather than to 
fatten the pig. Only the food containing an abundance of ash can fur- 
nish the nutrients required for the formation of bone; only feeds con- 
taining an abundance of protein can furnish the nutrients necessary for 
the formation of muscle. So, the growing animal, must have a ration 
containing a high percentage of protein and ash. The fat and starchy 
feeds, and also protein, are used for the production of energy and heat 
and for laying on fat. In other words, the ash and protein feeds are 
used for making machinery and repairing the old tissues, while the fats 
and starches are used for the fuel to run the machinery and for storage 
of energy in the form of fat. As the object of the feeder is to grow, 
rather than fatten the pig or pregnant sow, the per cent. of fat-forming 
food should not be as great as when the fattening period is reached. 

In addition to the question of food nutrients which effect all grow- 
ing animals, there are other factors effecting the food of the brood sow, 


Old Missouri Agricultural Report. 


one of which is the laxative effect of the food given the pregnant female. 
Not only is she the provider of food, but her body is the guardian and 
protector of the unborn young. Any cause that may result in a dis- 
arrangement of her body will probably result in the death or serious in- 
jury to the young. A food that constipates a pregnant sow will cause 
a weak, sickly litter. Not only must the food be laxative, but the sow 
must take enough exercise to insure the proper passage from her body 
of all refuse feed stuff in the farm of feces. This is such an important 
factor that it may mean the success or failure of the litter, for a sow 
that does not have, during pregnancy, a free eset of waste matter, 
cannot produce a strong, healthy ltter. 

The question of the bulk of the feed is often of great importance, 
especially in the feeding of brood sows. The appetite of any animal is 
not satisfied until the stomach is full. A food that is very concentrated, 
such as the grains, ete., contains so much nutritive value that feeding so 
as to satisfy the hunger on such feeds results in the brood sow getting 
very fat. As it is not desirable to have this occur, the only way to pre- 
vent this, and at the same time satisfy the appetite of the sow, is to 
feed a more bulky ration. This is very easily accomplished during the 
grass season when pasture is available, but in winter it requires the 
feeding of more than the very concentrated grains or feeding stuffs. 

The following table of the composition of the more common feeds on 
the farm represents the different properties desired for feeding stock. 
The muscle and bone forming elements are represented by the protein 
and ash contents, respectively, the energy and fat producing elements by 
the starch and fat content, while the bulk is represented by the crude 
fiber and water content. 


| Starch 
Water, Ash, Protein, or Fat, Fibre, 
Vir Wh % | sugar, % % 
| | % 
: | ae; 
Core mech US chp ait a jhe eevee tee LOSE Si 052) Gr0: 4 gore 2.2 
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In studying this table the fact should be borne in mind that it is the 
proportion of ash and protein to starch and fat that determines the 
nutritive ratio instead of the actual per cent. of each nutrient. While 
the laxative effect cannot be reduced to figures, the relative power is well 


The Brood Sow and Her Litter. os 


known. The feeds, excepting the green grasses, stand in the following 
relation to each other as to laxative effect, the more laxative being placed 
at the head of the list: Linseed oilmeal, bran, milk, tankage, shorts, 
corn. 

Tt will be noted that our principle feed, corn, is lacking in protein, 
ash, bulk and laxative effect, all of which are necessary for the best de- 
velopment in breeding and growing stock. This defect, however, can be 
easily remedied in summer by a good pasture of clover, alfalfa, and to a 
great extent, by bluegrass; and in winter by the use of other feeds in 
connection with corn, such as leguminous hay, milk, bran, oilmeal and 
shorts or tankage, the last three of which, however, are lacking in bulk 
for brood sows not having access to pasture or bulkier feeds. 

Another factor that often means success or failure, is that of ex- 
ercise for the brood sow and litter. It is almost impossible to keep in 
good condition the digestive and reproductive organs of breeding and 
growing stock that do not have sufficient exercise. It not only tends to 
cause them to fatten, but it also leaves the digestive tract closed and 
leads to constipation and other disarrangements of the system which, 
occurring in the pregnant sow, cause weak and sickly litters to be far- 
rowed. Ordinarily it is no trouble to get sows or pigs to take sufficient 
exercise, except in very bad weather, especially if a winter pasture, such 
as wheat or rye, is provided, but should a sow become sluggish and re- 
fuse to take a good deal of exercise some means of compelling her to do 
so should be resorted to. 


THE BROOD SOW. 


The importance of the brood sow on the farm is hardly appreciated 
until we stop to consider that she must have under her care for six 
months all the future porkers produced on the farm. The average num- 
ber of sows kept by the correspondents who answered the list of ques- 
tions is 13.4. Of the total number, 85.5 per cent. of the farmers state 
that they prefer to have each sow produce two litters yearly, while 14.5 
per cent. prefer only one litter per sow. Of the former class, the replies 
show that each sow produces on an average 1.81 litters yearly, or in 
other words, 19 per cent. of the sows fail to produce more than one litter 
yearly, where two is preferred. The average of the hog raisers desiring 
only one litter yearly per sow shows that 96.4 per cent. of the sows pro- 
duce a litter, thus leaving 3.6 per cent. not producing at all. The aver- 
age number of pigs per litter from all the sows is 7.07. According to 
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these averages the man who keeps the sows the entire year and tries to 
raise two litters may expect each sow to produce him in the year from 
twelve to thirteen pigs. With the labor not only of maintaining her 
own body, but also that of reproducing herself twelve or thirteen times 
yearly, an average of more than once per month, the strain on her sys- 
tem is necessarily very great. To meet this constant strain good care 
and feed must be given her in order to get the best returns. 

Care of Sow Before Breeding—The unbred sow is in a state of 
maintenance, in storage, so to speak, for future use, and the care and 
feed bestowed upon her at this very time is merely to get her into con- 
dition for future usefulness. As a general thing, very little grain feed 
is required in addition to a good clover, alfalfa or bluegrass pasture, in 
order to maintain an unbred sow in good breeding condition. The nature 
of the pasture (principally clover) used by our correspondents, periits 
the grain used to be of a fat-forming nature. We find that ali except three 
of the seventy-five correspondents feed some corn to their unbred sows. 
One of these three feeds heavily on shipstuff, and the other two use 
alfalfa and clover pasture, without grain. In spite of the fact, how- 
ever, that open sows occur at a time of year when pasture is available 
and balances up the corn to a great extent, we find that many of our cor- 
respondents do not consider corn alone sufficient grain for their sows, 
and 4 per cent. use bran, 21 per cent. shorts or middlings, 5 per cent. oil- 
meal and 4 per cent. either tankage or meat meal. 

From the nature of the replies of all, and specific mention of a few 
of them, the same principle is recognized in breeding sows that has long 
been practiced by shepherds, viz., that animals in medium flesh will con- 
ceive more readily and bear a greater number of young if they are bred 
while gaining in flesh. That some hog raisers follow this practice is 
shown by their replies, concerning which a reply often reads, “‘A little 
extra before breeding, so as to have them mending at breeding time,”’ or, 
‘“A strong feed of corn with pasture for two weeks before and during 
breeding season,’’ or, ‘‘Run on clover after weaning pigs, until six 
weeks before breeding, when we feed a grain ration and get them to 
thriving.’’ With the sow producing two litters yearly, however, barely 
time is given to get the sow to thriving, so, for general conditions, we 
find that grain is fed at all times in order to get her into the desired 
flesh for breeding at the proper time. 

Care of Pregnant Sows.—From the time of breeding until the pigs 
are large enough to eat well, is a very important period in the care and 
feeding of the sow. During this period the sow is not only keeping up 
her own body, but is also performing the more difficult task of repro- 
ducing herself in the form of pigs. The feed of the sow should there- 
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fore contain the material to form the muscle and bone of these young 
pigs, and at the same time not get the sow so fat that she becomes slug- 
gish. Of course, corn is too cheap and common a feed to be left out of 
any ordinary feeding ration, but the cheapness of a ration of corn which 
is a fattening rather than a growing feed, must not overbalance every- 
thing else. The effect of corn alone upon the internal organs of grow- 
ing and breeding stock is shown by the followimg trial made at the 
Alabama Experiment Station, Bulletin 82, with pigs fed for 119 days, 
with three pigs per lot: 


One-half | One-half 
Ration. Corn Cowpeas corn, corn, 
| alone. | alone. one-half one-half 
| cowpeas. |wheat bran._ 
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It will be noted that with the exception of the lungs the lot fed on 
corn alone showed much smaller development of vital organs than the- 
lots fed a more nitrogenous ration. On the other hand, the per cent. of 
fat laid on the intestines, hence on all internal organs, was very much 
larger in the corn-fed lot than in any other lot. This experiment shows. 
us that for breeding stock, animals made fat on corn are apt to have. 
more internal fat than those made fat on a more nitrogenous ration. 
As the laying on of fat internally has an injurious effect on breeding: 
stock, the practice of farmers who trust principally to corn for their 
brood sow ration of not wanting to get the sows to carrying much flesh 
while pregnant, is well founded. For it is a well known fact that farm- 
ers who feed sows very lttle except corn, prefer to keep sows in a much. 
thinner condition than those who feed a ration containing more protein 
in proportion to the starch in the food. 

From the data given above, it is readily seen that corn alone is not 
an ideal feed for breeding stock, but needs to be supplemented by a feed 
containing more muscle and bone forming material. This is usually in 
the form of some pasture. Very few of our correspondents do not feed 
some ear corn to brood sows, but the ones that feed corn alone as the sole 
grain ration also have good pasture for them to run on and limit the 
grain. When a good pasture of alfalfa or clover of some kind can be 
secured, a small amount of corn makes a good feed for sows. But if 
these kinds of forage are not provided, a supplement containing more- 
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bulk and more mineral and protein content must be fed with corn to get 
best results. This condition prevails in winter and sometimes in the dry 
part of the summer. 
Our replies show that pasture is used as long as it is possible to use 
it. As for grain fed, the following table shows the number that feed the 
different kinds of feed as a supplement to corn for pregnant sows: 
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This supplement was fed mostly in the form of slop, which in ad- 
dition to the nature of the feed, would help to keep the bowels of the 
sow loose and in good condition. 

During the winter months, however, is the time when laxative feeds 
and exercise are most needed, for there is a tendency for sows not to take 
enough exercise and to become constipated. The best way to overcome 
this is to have a good winter pasture, concerning which the monthly 
Bulletin of the Missouri State Board of Agriculture for May, 1909, in- 
formation for which was gathered in the same manner as for this, says: 
“*FWor early winter pasture the succulent forages may do well until freez- 
ing weather. Clover, alfalfa, ete., if of good growth, may last that long. 
Rape will make good pasture sometimes as late as Christmas. Cowpeas 
ean be pastured late in the fall and give a large amount of forage. But 
from freezing time until grass comes in spring, any green forage for 
hogs requires a special crop. Rye, wheat and bluegrass are about the 
only plants that are of much value for winter months. If the bluegrass 
has a good growth in the fall, it makes excellent pasture in winter and 
early spring. If pastured close in the fall, however, this grass furnishes 
little pasture during the winter. Wheat is in general use a winter crop 
for pigs and can be sown at the right time to make a good crop of grain 
the next summer, and at the same time furnish good pasture in either 
winter or early spring. Rye is in more general use as a winter forage 
for hogs than any other crop, as is shown by the fact that fifty-six out 
of one hundred fifty-six replies as to what winter pasture was provided 
for hogs, gave rye; thirty-seven said no pasture was furnished; twenty- 
nine gave wheat, and thirty-one gave bluegrass.’’ 

It will be noted that only thirty-seven out of one-hundred fifty-six 
replies said that no winter pasture was provided, thus showing the value 
of having a green feed as much as possible in winter. The pasture 
serves the two-fold purpose of furnishing a nutritious and succulent 
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feed and at the same time making the sow take a larger amount of ex- 
ercise in gathering the feed, both of which tend to keep her in better 
health and to give stronger, better pigs. It is impractical, however, to 
hope to provide sufficient green feed in winter to balance a pure corn ra- 
tion, so a form of protein and ash must be provided. 

One of the cheapest and most convenient methods of getting these 
forms of nutrients is by use of some of the leguminous hays 


clover, 
alfalfa and cowpeas. This method was not mentioned in any of the re- 
plies, but has been found so useful by the experiment stations and hog 
raisers that it should be discussed. The ability of hogs to use this kind 
of food is shown by the following trial from the Oklahoma Experiment 
Station, where a test lasting 55 days with five hogs per lot, weighing 190 
pounds each, was made and reported in Bulletin 80. One lot received 
corn meal alone, another corn meal and all the alfalfa hay they would 
eat, while the third lot received cowpea hay instead of alfalfa. The re- 
sults for the 55 days feed is as follows: 


cain per | | Feed per 
Ration. | pig. | Daily gain. 100 lbs. 
| gain. 
| | 
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It is here seen that even fattening hogs will eat enough hay to ma- 
terially decrease the cost of gains as compared with corn alone. 

A trial at the Nebraska Experiment Station and reported in Press 
Bulletin No. 20, gives data along the same line. In this trial seven pigs 
weighing from 81 to 86 pounds each, were placed in each lot and fed for 
84 days, with the following results: 
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It will be noted that even for young fattening hogs, the ration con- 
taining the hay, either cut or ground, made a very fair comparison with 
feeds of a more fattening and less bulky nature. The author of the above 
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bulletin has the following to report concerning hay as a brood sow ra- 
tion: In a test thirteen brood sows averaging 258 pounds each were fed 
a ration of two pounds of corn meal and six pounds of alfalfa hay 
throughout the winter. At the end of the fifth week, when the sows be- 
gan to farrow, the average weight was 264 pounds. ‘‘ These sows kept in: 
fine condition, farrowing during February .and March, and saved large 
litters in every case.’’ ; 

For hog feed hay should be rather fine and consist as largely as pos- 
sible of leaves. The last cutting of alfalfa is eaten up without waste, 
but for coarser alfalfa and cowpeas and clover the coarse stems are left. 
Clover or cowpea hay from which the leaves have been lost, is of little 
value as hog feed, and should not be relied upon. The best method of 
feeding hay to hogs is in racks set in shallow troughs about 4 inches deep. 
and 24 inches wide, to catch the shattered leaves, so the hogs can get 
them. 

Care of the Sow at Farrowing Time.—The care of the sow during the 
farrowing period, one of the most critical stages in the whole manage- 
ment of the hog, is most important. The care at this time depends very 
largely on the animal and the weather conditions. If the sow is in good 
health and vigorous, there is usually no trouble to be feared. She 
should be placed in her quarters where she is to farrow a few days before 
she is due to farrow, in order to let her get accustomed to things. The 
feed should be limited a few days before farrowing, and should be of a 
laxative nature. Ordinarily it is better to leave the sow to herself than 
to try to help her, which, in her feverish condition, excites her and often 
causes her to trample upon or mash the pigs. 

In reply to the question as to the most serious factor in raising 
young pigs, six out of sixty-four said that the sow mashing the pigs is the 
most serious one. Of course, it is impossible to entirely prevent this loss, 
but the conditions that will reduce it to a minimum is to have the sow in 
good physical condition, and receiving a small amount of warm laxative 
feed for a day before farrowing. Jn the farrowing pen, from which the 
other hogs should be excluded, there should be a rail set eight inches from 
the floor and out six or eight inches from the wall. This prevents the sow 
from lying too close to the wall, and gives the pigs a chance to creep 
under the rails for protection. With these precautions, and a small 
amount of clean bedding, the sow should do well at farrowing time. If 
the weather is not too cold the sow should be left alone. But if the 
weather is very cold, it often proves profitable to have a warm blanket 
with a jug of heated water or a hot stone wrapped in a blanket. The 
pigs can be placed in this basket and covered with the blanket until 
the sow has finished farrowing, when all the pigs can be placed to the 
teats without having been chilled or injured by the sow’s restlessness in 
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farrowing. The afterbirth should also be removed from the pen so that 
the sow will not eat it, for there is good reason to believe that some sows 
are started to eating pigs by first eating the afterbirth. 

Feeding the Sow While Suckling Pigs—From the time the pigs are 
born until they are weaned, the sow is placed under the heaviest strain. 
This is a period when it requires good feed to prevent the sow from get- 
ting poor if she is a good enough milker to get the best growth in the 
pigs. For a few hours after the sow has farrowed she needs no feed 
other than water that has been warmed enough to have the chill re- 
moved. After twelve or twenty-four hours she should receive a warm 
feed of medium to thin slop of some kind of ground feed or of milk. 
After this the feed should be gradually increased until the sow is receiv- 
ing as much feed as she requires. The feeding of very cold feed or 
water to newly-farrowed sows often causes an indigestion and chill that 
not only injures the sow, but prevents the proper flow of milk. Too 
heavy feeding for the first few days may result in the too sudden stimu- 
lation of milk flow, which scours the pigs and often results in their death 
or permanent injury. After the pigs are large enough to use all the 
milk, the more milk-producing feed, the better. 

The heavy strain upon the sow while suckling pigs is shown by the 
replies to the question as to the feed given sows while suckling pigs. The 
following table shows the number and per cent. of farmers feeding the 
different kinds of feed with or without corn: 


No. of Per cent of 

replies. whole. 
ROtAlPMUMMDETPOL TE PM eSset sarees Aaeceete biccird, Aah cee secs ce see TA. Sli wensctsen cies 
COrmalOne ne eke ts vse ce ais Oe osetia Seen me ea Redan ial 14.9 
SLOKESLOnMMId GINS hoe ee eucrart aac n eee re are a eo tn ee 23 Sil oil 
TBR Noein AG OSL SU OCD OLS O Fer Ouro cig nee Ce nn Eero ABET ore en ME te eee ee ee ial 14.9 
Ibinseeduollimeall rae Ayers eno siean any Sees aise cee, nde cua aie 9 122 
NW eee Cis Geoncicy OEM ARcAaMe ACRE AIRE ee eee oe 8 10.8 
Slopsdandioferainimotementioned) seer eric ieee eee eee 8 10.8 
sPanikagexorsm Ca tomealispedssn scan ace pe een enon cod cis roaches maton rl 9.5 
(OB S5 “Aten ONS: ACRE REE oan he ORE Uc er AG MEER tse erence Ans ae i ps Se 2 2.7 
NESTE CHO TUNS] OP) xeiair cases cc eacce se euzete Meteo reae Tour teT orate oo TGA aE aries BE MSC 2 PAs f 


These results show that 85.1 per cent. of the hog-raisers use a mixed 
feed for sows suckling pigs, and 14.9 per cent. use corn alone. These, 
of course, are used in connection with pasture, which in itself gives much 
bone and muscle-forming food. All the supplements, except oats, are 
fed in the form of slop. 

It is noted that all the feeds used for slop are ones that contain a 
good percentage of protein and ash for the formation of muscle and 
bone. The need of this kind of feed for sows suckling pigs is pointed 
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out by Professor Forbes in Bulletin 201 of the Ohio Experiment Station, 
from which the following extract is taken: ‘*‘The lack of mineral nutri- 
ment in the hog’s ration often results in the animal breaking down on 
the way to market. It is often responsible, also, for the breaking down 
of sows with litters. The secretion of milk calls for more calcium and 
phosphorous than corn contains. To make. good the deficiency, the sow 
takes calcium phosphate from her own bones. This appears to cause a 
weakening of the tendenous attachments, but may proceed until the shaft 
of leg bone fractures. These cases of breaking down of brood sows are 
eurable without special difficulty.’’ ‘‘A young hog in one of the au- 
thor’s experiments, after several weeks on a low-ash ration, broke a leg, 
but made a complete recovery after a number of weeks on a high-ash 
ration.’”’ 

Of course, the demands on the sow are not as heavy when the pigs 
are small as when large, and we find that the practice is to increase the 
feed as the demand upon the sow grows by the pigs getting older. This 
is shown by such replies as the following: ‘‘While pigs are young, I 
feed slop of tankage, oilmeal, ete., with corn, and increase the amount of 
corn as the pigs grow,’’ or, ‘‘For a few days after farrowing, I feed one 
ear of corn and a thin bran slop twice daily, and after three days I in- 
crease the feed until in two weeks she gets one-half gallon of rich slop 
and four ears of corn daily,’’ or, ‘‘ When pigs are two days old begin 
feeding and feed strong until pigs are weaned.’’ As the time for wean- 
ing the pigs approaches, the milk-making feeds should be gradually de- 
creased and the grain ration made to consist more and more of corn, thus 
gradually causing the sow to ‘‘dry up.’’ 


THE YOUNG PIGS. 


The first four months in the pigs’ life determine to a very large ex- 
tent the kind of hog that will be produced in the end. In fact, a pig well 
started after weaning is in pretty good form for making a valuable 
porker. During this period the framework for the future fat hog is be- 
ing produced. Too much fat and not enough frame at this period in its 
life often results in the pig becoming fat and ‘‘chubby’’ before it has 
reached a desirable size, and after reaching such high condition it is usu- 
ally unprofitable to try to carry it to a very much heavier weight. For 
this reason it is desirable to make young pigs grow rapidly rather than 
get too fat while young. For this reason there should be an abundance of 
muscle and bone-producing feeds and plenty of exercise. This is especi- 
ally true if any of the young stuff is to be kept for breeding purposes. 

The value of bone-producing feed is shown by the results of a trial 
made at the Nebraska Experiment Station where four pigs, weighing 95 
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pounds each, were fed for 119 days on different feeds, and then killed. 
Eight bones from each pig were removed and broken in a machine es- 
pecially made for the purpose. The results of this trial are given below: 


Average break- | Breaking strength 
Ration. | ing strength of per 100 lbs. of 
| eight bones, lbs. | live weight, lbs. 


| 
Corn meal.........- SYS ssreyttrercay end Slapniesiee a5) Romero hedges 630.5 | 281. 


Chorin mie, 7HYH2 Smois, PIVG 55050 1o Goo0 nosno-no HolOD on oo oo 729. 311.75 
Corn meal, 90%; tankage, IOGps 0 90.00 9o.0ea 4000 oy 600 S540 a| 1013. 413.75 
Commmeal, 90% bone meal, 10%... 2. ce ... os ahs os oe | 1044. | 467.75 


The trial was repeated the next year, and in addition to the above 
data, the specific gravity of the bones were taken, thus showing in a gen- 
eral way the strength of bone for the same sized cross-section of meas- 
urement. The result of the second trial, which lasted for 154 days, with 
pigs that weighed 62 pounds each at the beginning of the trial: 


Average break- Breaking strength Specific 


Ration. | ing strength of | per 100 lbs. live | gravity of 

eight bones, lbs. weight. bones. 
Conngmea ley ese kis use kta es nn earn em 702 325 Ihe G37 
Combmealhy75% 7shortss 2595) see cee. ease 867 396 eS 
Corn meal, 25%: skim milk, 75%............ 1279 509 1.297 
Corn meal, 90%; tankage, 10%.............. 1361 580 1.326 
Corn meal, 90%; bone meal, 10%............ 1505 681 1.346 


It is readily seen from the results of these trials that for strength 
and quality of bone a ration consisting in part of feeds having an 
abundance of mineral matter or ash, gives by far the best results. It. 
will be noted that the breaking strength of the bone per 100 pounds live 
weight was increased 21.8 per cent. by using shorts, 56.9 per cent. by 
using skim milk, 78.4 per cent. by using tankage, and 109.5 per cent. by 
using bone meal. This table does not indicate the effect upon the muscle 
development by using the higher protein feeds, but it is a well established 
fact that the greatest muscle development is secured when a narrow ra- 
tion is fed. The development of internal organs on high and low pro- 
tein rations is discussed under the paragraph on ‘‘ Feeding the Pregnant. 
Sow,’’ where it was shown that animals fed a mixed feed produced much 
more growth on internal organs than did a feed of corn alone. Then 
for the development of pigs, whether for breeding or market purposes, 
a feed should be given that will furnish an abundance of bone and muscle 
nutriment. In addition to the grain feeds given in the table of compo- 
sition of feeds, the clovers, alfalfa and other legumes, and bluegrass to 
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«a moderate degree, furnish these nutrients in abundance. A pasture of 
clover, alfalfa, ete., balances corn to a great extent. 

Feeding the Pig While Suckling the Dam.—When the pigs are two 
or three weeks old they will begin to use feed other than the sow’s milk. 
They will begin nibbling at grass and tasting the sow’s food until they 
are soon eating a large enough quantity of food to justify the making 
of a creep for them where they can be fed a little extra and the sow kept 
away from this feed. The entire list of answers as to-the kind of feed 
and manner of feeding of the different correspondents, is given: 


“Give mill feed in slop and a little corn.” 

“Feed wheat middlings, skim milk and a little corn. Give middlings in slop made 
‘by mixing them in skim milk or warm water.” 

“Feed corn and shorts and skim milk in form of swill.”’ 

“Weed a fresh slop of skim milk and shorts. If I haven’t milk I use linseed 
‘oil cake.”’ 

“Feed shipstuff and milk, mixed from one feed to the next.” 

“Let them begin eating with the sow. Feed dry oats and a slop of shorts and 
“skim milk.” ; 

“Feed corn alone. I shell it for them at first.’’ 

“Weed table slop mixed with bran, oats and shorts, and let them have a little 
corn. Always feed the slop first, as sour slop makes them have ‘pot-bellies.’ ” 

“Feed corn and slop in a pen as soon as they will eat away from sow.” 

“Corn and a slop of chopped wheat and corn.” 

“Crushed corn and a slop of bran and water.” 

SeIViailices? 

“Feed corn and milk. Give plenty of clover range, and see that they take lots of 
“exercise. Don’t cook feed or let anything sour.” 

“Feed a slop of shorts and skim milk.’’ 

“Feed a slop of corn chop and bran. Don’t let it stand over six hours.” 

“Reed shorts and corn.” 

“Reed a slop of milk, shorts and water and either linseed oilmeal or stock food, 
sand feed fresh.”’ 

“Weed shelled corn on pasture and a slop of shipstuff, oilmeal and bran or tankage 
in small amounts. Sometimes let the oilmeal soak twelve hours.” 

“Weed all the corn and skim milk they will eat on wheat or rye pasture. Soak 
the corn twelve hours.” 

“Let them eat with the sow.” 

“Weed milk and a slop of shipstuff, fed sweet with corn and wheat, if the latter 
is not worth more than 75 cents to 80 cents per bushel.”’ 

“Weed a slop of shipstuff and cooked corn and a little dry corn.’’ 

“Ground corn and oats with a little oil meal is fine. Keep corn in a pen with 
a creep for pigs.” 

“Feed soaked corn and a slop made by mixing shipstuff, oilmeal and milk 
together.” 

“Mix two parts shipstuff and one part bran with water to make a thick slop. 
Have a creep where they can be given extra feed both morning and night.” 

“Feed a slop of shipstuff.” 

“Feed corn and tankage. Give corn in ear as soon as they can crack it.” 

“Weed ground wheat and oats and soaked corn.’ 

“Have a separate pen and feed plenty of corn and pasture.” 

“Feed a slop of shipstuff and tankage fed at once. Also, feed wheat, kitchen slop 
and all the sweet milk I have.” 

“Feed shelled corn and a slop of skim milk, shorts and tankage.” 

“Weed shelled corn and a heavy mash of equal parts shipstuff and bran and one- 
fourth as much meat meal.” 
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“Weed corn and all the milk slop I can raise.” 

“Weed corn and a slop of tankage, oil meal and shipstuff, and pasture.” 

“Feed corn and milk.” 

“Tet them eat with other hogs.” 

“Reed shorts and Alfalmo slop. In cold weather mix with warm water, in warm 
weather mix with cold water for dinner. Feed corn morning and night.’’ 

“Feed corn and oilmeal soaked twelve hours, and let run on pasture (clover 
pasture preferred). 

“Alfalfa pasture and corn as soon as they will pass into a creep where the sows 
cannot get to it.”’ 

“Alfalfa pasture and shelled corn and a slop of equal parts oilmeal and cotton- 
seed meal. I like them mixed better than either alone.” 

“Feed plenty of slop made of mill feed.” 

“Give free access to grass and ear corn.” 

“Reed milk, shorts and cooked corn. Soak shorts twelve hours and corn twenty- 
four hours.” 

“Reed with sow. Give ear corn, milk, dishwater and scraps in a slop.” 

“No particular feed.” 

“Weed slop of shipstuff and wheat bran, soaked twelve hours. 

“Weed with sow. Give thick, sweet slop of water and ground feed.” 

“Reed ear corn, and skim milk fresh from separator, and clean pasture.” 

“Reed corn and let them run on grass. 

“Feed shelled corn, and let them run on a large white clover pasture.” 

“Weed a sweet slop made of mill-feed.” 

“Feed ground wheat.” 

“Feed mostly slop of oats, corn or ground rye. Grind and sometimes cook it if I 
have time.” 

“Feed corn and slop.” 

“Weed corn and slop from the house and generally some skim milk.” 

“Weed skim milk and shipstuff.’’ 

“Weed corn and grass.’’ 

“Begin to feed them as soon as they will eat a slop of soaked oats and corn.” 

“Feed shelled corn and oats soaked from one feed to the next, but not soured.” 

“Have a clover and bluegrass pasture with a creep for pigs. Feed one ear of 
corn and one-half quart of slop made of bran and oilmeal. Mix bran and oilmeal dry 
in a trough, pour water in until a thick slop is formed, and then turn pigs into creep.” 

“Slop twice daily with almost all the corn they want on bluegrass pasture. Mix 
the slop and let it stand from one feed until the next.” 

“Peed pigs with the sows. Feed skim milk in a creep.” 

“Feed soaked or chopped grain and a slop made by stirring oilmeal into skimmed 
milk and kitchen slop.” 

“Weed some shelled corn and as much shorts and skimmed milk as possible. Mix 
the slop fresh each feed.” 

“Feed with sows on corn and grass.” 

“Peed shorts and fresh milk, soaked from one feed to the next.” 

“Weed with sows on corn and grass.” 

“Let the pigs run with sows in summer and feed some shorts and warm water in 
winter.” 

“Feed all they will eat of a slop made of shorts, bran, chopped corn, oats and 
oilmeal mixed with water and fed fresh.” 

“Reed with sows on a fresh slop.” 


It will be noted that of seventy replies, only nine mentioned feeding 
corn alone to the unweaned pigs. Of the feeds used to supplement the 
corn or to be fed without corn, skimmed milk and some kind of mill feed, 
such as shorts, middlings or shipstuff, were the ones most generally used. 
The number of farmers using the different kinds of feeds are as follows: 
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No. using Per cent 

Kind of feed used. this kind of total 

of feed. | replies. 

Total replies. . 70 es 
Corn alone. Fe ECC 9 12.9 
Shipstuff or enonee Pee isthe 27 38.6 
Mill feed ee not mentioned). 3 4.3 
Milk.. i) || Bt 7/ 
Bran. : 8 | 11.4 
neon oil aaG2Il, 9 | 12.9 
Oats. Se OME TM Seas estar NG. Lats nets GeTeT ER PETE PIO ROE Coe Cuomo aw | 10.0 
NAS S I ceo OE NA, pleat: hath ok ea ee oy ea | oll 
WIHGR Tee Me eae oe et racer aa hh ult Way ee aot eR ete ee | 4 | 5.7 
Men Cereal lrbes cate rcee tank Cate eae to hee hn ene eG ae ete 1 | 1.4 


It will be noted that feeds are used that make a rather narrow ra- 
tion, or one tending to make the pigs grow rather than fatten them. 
This is due not only to the fact that the proper kind of growing feed 
must be given, but also to the fact that pigs at this time of their lives 
often get too fat and do not make the proper growth. This tending to 
become too fat is overcome by limiting the feed somewhat and by giving 
an abundance of exercise. Hence, for unweaned pigs the feed must be 
of a rather narrow nutritive ratio, and not given in as large quantities 
as the pig will eat, and in addition an abundance of exercise must be 
furnished. This condition requires that the pig must have some kind of 
a green feed, such as clover, alfalfa, bluegrass, ete., which not only fur- 
nish the food nutrients but also induce exercise. 

Weaning the Pig and Feeding After Weaning.—With the proper 
care there should be no decrease in the growth and development of the 
pig after weaning time. The weaning is often a time when the pigs stop 
growing for a period of a week or two. But if the right kind of feed 
is given them and they are eating well, there need be no delay in devel- 
opment. There are two distinct methods of weaning the pigs prac- 
ticed by our correspondents. One of these methods is to let the pigs run 
with the sow until she weans them or until they wean themselves. This 
method is not as generally practiced as the other, since only eleven out 
of seventy-three replies mention this practice. Of course, this system 
makes strong pigs, but no stronger than if they are weaned earlier and 
given the right kind of feed, and it is much harder on the sows than if 
the pigs are removed earlier. 

The other method practiced, and the one used by sixty-one out of 
seventy-two farmers making reply on this question, is to remove the sow 
after the pigs have learned how to eat well. The age of weaning varies 
from six to fourteen weeks with our correspondents, with a general aver- 
age of nine weeks. The weight at weaning time varies from 20 to 70 
pounds, with an average weight of 42.5 pounds per pig. When weaning 
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time arrives, it is the practice to take the sow from the lot rather than 
to change the quarters of the pigs. This leaves the pigs in familiar sur- 
roundings and prevents them from getting as restless as they otherwise 
would. The sow is turned back into the lot for a short time every half 
day for a day or two, so her udder can be milked out by the pigs and 
prevent its spoiling. The length of time between milkings is gradually 
increased until the sow is dry. This, in most cases, requires but a few 
days. Some farmers, however, prefer to remove the pigs to a different 
lot rather than change the sow. At first only the strongest pigs are re- 
moved, thus leaving the weaker ones to do the milking and have the bene- 
fits therefrom for a few days longer. The weaning under all circum- 
stances should be thorough. 

The feed during weaning, and a short time afterward, should be the 
same as before weaning, and consist as largely as possible of soft feed, as 
the removal of the milk supply is taking away a very soft and palatable 
food. We find that twenty-eight out of sixty-four correspondents feed 
the same feeds after weaning as before, only with an increased amount. 
As they get older the amount of corn fed is increased. The replies, other 
than those that feed the same as before weaning, are as follows: 


“Same, and then change to shorts and corn once per day.” 

“Give plenty of good pasture, shorts and bran slop or a little dry corn.” 

“Weed corn and bran or mill-feed and let them run on clover pasture. Soak the 
corn until soft, and make fresh swill of the bran or mill-feed.”’ 

“Feed all the middlings they will eat soaked in corn milk.” 

“Feed oats, corn and mill-feed. 

“Feed milk, shorts and corn and oats chop cooked.” 

“Reed the same with cane and good pasture. The cane is fed immediately after 
cutting.” 

“Reed the same and add salt and charcoal, fed separately, so they can eat it as 
they want it.” 

“Feed corn and green feed.” 

“Run on clover, bluegrass and white clover pasture, and give some corn and slop.” 

“Weed corn and shipstuff on grass.”’ 

“Weed corn and tankage on bluegrass and white clover pasture.” 

“Feed all the corn they will eat and a slop made of shorts and kitchen waste.” 

“Feed corn and slop.” 

“Weed corn and milk on grass.” 

“Reed corn on clover and bluegrass pasture.” 

“Feed corn and oilmeal soaked twelve hours.” 

“Weed corn and kitchen slop on alfalfa pasture.” 

“Feed corn on good pasture.” 

“Feed all they will eat of either slop or whole grain.”’ 

“Weed corn and grass.’’ 

“Reed soaked corn and grass.” 

“If they are not doing well, I feed in a creep on corn and a slop of milk and 
scraps.” 

“Feed corn, shipstuff and bran on pasture.” 

“Reed corn and sweet slop.” 

“Feed corn and ground wheat.” 

“Feed a little ground corn as slop on a good clover pasture.” 

“Reed slop from house on good bluegrass and clover pasture.” 

“Slop them at least once daily, and give enough corn to keep them in fair flesh 
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with lots of grass. Mix the slop and let stand twelve hours. Feed the corn in 
the ear.” 

“Heed shorts, corn and skim milk on pasture.” 

“Weed corn and grass.” 

“Feed shorts and oilmeal, soaked from one feed to the next, but fed sweet.’’ 

“Feed a little whole corn and let run on pasture.” 

“Reed corn on clover pasture.” 

“Same, but add some meat meal dry in the trough.” 

“Give them the run of a clover or rape field, and continue the ration of shipstuff, 


but add a light feed of corn.” 

The feeding of the fall pigs is so nearly identical in every respect 
with the rephes given for feeding spring pigs that the replies on that 
subject will not be discussed separately from spring pigs. It is noted 
that a large majority of the replhes given the feeds consist very 
largely of some soft feeds, which develop the pigs more rapidly than 
dryer feed. For pigs of this age nothing gives better results than 
skimmed milk, especially if fed with some kind of grain. <A trial of 
different grains fed with skimmed milk for young pigs is reported in 
Bulletin 220 of Cornell University, where weanling pigs were fed for 98 
days in dry lots, two lots in each test, with the following results: 


Average! Milk Grain Lbs. of 

Ration. | Initial daily | per lb. | per lb. | milk per 

weight. gain. | gain. gain. lb. grain. 
Skimmed milk and corn meal................. 61. Oil 9.6 2.8 33.4 
Skimmedimilkeandcornimedl eee ccc = 42.4 . 96 8.8 2.4 3.6 
Skimmed milk, corn meal and wheat middlings. . . 24.7 89 9.8 P35 4.3 
Skimmed milk, corn meal and wheat middlings.: - 44.1 1.02 10.8 PR 5.0 


It will be noted that all the lots of pigs made very satisfactory gains, 
all the gains being near a pound daily per pig. The proportion of 
skimmed milk to grain was in no ease, however, less than 3.4:1, which 
gives a very satisfactory ration. In case there is no milk to be secured, 
a ration of almost the same efficiency can be secured by a mixture of 
shorts and oilmeal or tankage and fed in a slop of warm water. The 
value of feeding more than corn alone to pigs of this age, unless on good 
pasture, is shown by a trial at the Wisconsin Experiment Station, re- 
ported in the Annual Report for 1904, where pigs, weighing 51 2-3 
pounds, and being weaned in winter, were fed for 110 days on corn meal 
alone and on corn meal, middlings and skim milk and gave the following 
results: 


Grain eaten. 


Mid- Milk. 


| 
Ration. Gain per Corn | 
lot. meal. | dlings. 
Cormemeali ras aee ec erblevens 130 QLOOIT Staats 


Corn meal, middlings and skim milk in thin slop....... 362 541 | 647.2 231.9 
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It is seen from the above data that corn alone in dry lots is not a 
satisfactory ration for young pigs. It will be noted that when fed a 
mixed ration, the gains were increased more than 250 per cent. More 
than this, the author notes that the pigs receiving corn meal alone seemed 
to become stunted and not developed well. If corn is fed alone to 
young pigs it should certainly be in connection with some good pasture 
so as to give succulence and protein. 

Aside from the actual food nutrients required, the necessity for an 
abundance of exercise and fresh air is best secured by the provision of 
a good clover, alfalfa or rape pasture. It is practically impossible to se- 
cure as good results from growing pigs without pasture as with it. 
Numerous trials have been made with fattening hogs, proving the high 
value of pasture for that class of hogs. How much more so must be the 
value of pasture to young and growing animals that are being grown 
rather than fattened, and that need an abundance of exercise! 


TROUBLES OF THE YOUNG PIG. 


The care of young pigs does not consist alone in giving feed that 
contains the proper nutrients. Anything that tends to injure the health 
of the pigs may lead to serious trouble. In reply to a question as to 
the most troublesome factor in raising young pigs, sixty-two replies were 
received, as follows: 


PROTA Ee PWS wc rancectacn ite htisene cee e weitere harsistonernt Oe cae eines ies 62 
INO SCUIOUSMEROUDLE: 62s cei tartar crassa insane eteroie tani ers Ian aot 13 
AD ob ail (sie oe OOD COG A AGRE HBA OOE IS OARS O ST On cin Ana EES 6 
IAS) Ans co Sn on GOCE TO CoD CeO MOTOR Sr nae: eee ae Been Home ait i 
NAO AGUS nc onpROOCBOCODCOCODS COU EOSC ES BS eat ce Umnc RP MACACA Deere 3) 
PSI SOU AS Gog ap pc ederid GHOn SUMOD SORE OU OnOT OCC Ots AARON SEA ORE PORtne a 
ILENE jokey}, seOoloubayes SiamBillll wae occosdooconsosequonoasccpocerc 4 
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It will be noted from the replies made that practically all the troubles 
are due to causes that can be remedied to a large extent by good care 
and judicious feeding. The provision of sanitary quarters and lots of 
sunshine and exercise will do more toward keeping pigs in good health 
than any other one thing. The nature of the last nine troubles are of 
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such a nature, or of too indefinite a character, to be discussed in this 
bulletin. The others, however, can be discussed with profit. 

Thumps.—This disease is generally due to the overloading of the 
stomach and lack of exercise. It may be due, however, to other causes, 
such as worms, ete., but in the great majority of cases is due to over- 
feeding in close quarters. We find that of the list of replies as to the 
prevention and cure of thumps, the farmers*who are bothered with this 
disease are practically unanimous in curing it by limiting the feed and 
making the pigs take exercise. The majority of the correspondents report 
that they are not bothered much with this disease when the pigs are on 
erass. A good pasture is then the best preventive of thumps if the pigs 
are not too heavily fed. Of course, if the thumps are due to worms or 
other causes, the remedies for that cause must be apphed. One man re- 
ports that he has never failed to cure thumps with from three to five 
drops of Verateum in sweet milk, three times daily. The most general 
remedy, however, is to find some way to induce or compel the pigs to ex- 
ercise. 

Scours.—This is a disease caused by bad feeding and unsanitary 
conditions about the pig’s quarters. It may, howcver, be caused within 
the first few days after birth by the feverish condition of the sow affect- 
ing the character of the milk. Soured slops, mouldy corn, ete., fed 
either to the sow or to the pigs, may also cause scours. As this is a dis- 
ease of feeding and sanitation more than anything else, the provision of 
clean quarters and good feed for both sow and pigs, is necessary. If 
the scours are due to fever in the sow, she should be given a dose of 
castor oil. We get from our replies the following means of curing it: 
‘‘Change the feed.’’ ‘‘Feed slack coal, some sulphur and coperas.’’ 


> “Tyon’t know any very good remedy; giving the 


‘“By careful care.’ 
pigs a teaspoonful of alum water does some good.’’ ‘‘Give soda, and in 
extreme cases give laudanum, white of egg and charecoal.’’ First of all 
the error in feeding should be corrected and then if scours continue, a 
few drops of laudanum per pig, or one-half to one tablespoonful to the 
sow, should be given, and the dose repeated, if necessary. 

Lice —This is a pest that causes the pigs a great deal of annoyance, 
and often becomes so irritating as to cause them to become unthrifty. 
The louse is readily killed when the proper treatment is applied. It is 
more difficult to rid the sleeping quarters of lice than to kill them on the 
pigs, and as long as the houses are infected the pigs will soon have them 
again after being cleaned. The most general remedies for lice are crude 
oil, coal oil, crude petroleum, ecreolin and the coal tar dips, such as 
chloro-naptholeum, zenoleum, ete. These dips can be applied with a 
brush or broom or sprayed upon them, but these methods do not reach 
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the inside of the pigs’ legs well enough to be sure the lice are all dead. 
A sure way of reaching all parts of the animal is to immerse it in a tank 
containing a solution of dip, oil, ete. The ordinary dipping tank is 10 
feet long on top and 5 feet long on the bottom, with one end perpendicu- 
lar, thus leaving the other end sloping, with a cleated board upon it for 
the hogs to walk out. The width is 20 inches at the top and 8 inches at 
the bottom. With the top of this tank sunk to the level of the ground and 
chutes made to force the pigs over the perpendicular end, the dipping 
can be done very easily. The solution in the tank must be deep enough 
so that the hog is entirely covered when in the tank. When using coal 
oil for dipping, it should be used in the form of an emulsion made by 
dissolving one-half pound of soap in one gallon of hot soft water and 
then stirring in slowly two gallons of coal oil, until an emulsion is formed. 
The water must be stirred violently while the coal oil is being added, in 
order to form an emulsion. A gallon of this emulsion to ten to fifteen 
of water will kill the lice. For sprinkling and washing the hogs we 
find that a great number of our correspondents use pure coal oil and 
grease, but this is too strong for dipping purposes. 

Another very handy method used for getting rid of lice is to put 
some dip or crude oil in the wallowing place and allow the hogs to wal- 
low in it. Many men make a special wallowing hole of concrete or 
boards where the water can be kept cleaner than in a mud wallow. This 
method has given pretty general satisfaction. 

After the hogs have been cleaned of lice the houses and sleeping 
quarters should also be sprayed or sprinkled with a disinfectant. Even 
then there will be eggs of the lice left that must be killed by spraying 
again in two or three weeks. It may be necessary even to dip the pigs 
again after two or three weeks in order to be free from the pest. 

Worms.—The presence of worms in hogs has caused as much trou- 
ble and annoyance probably as any other ailment among hogs, except 
cholera. Very few herds are entirely free from them, and many are so 
badly infected that hog raising is not a profitable business. We find that 
in reply to the question as to the most troublesome factor in raising hogs, 
more mentioned worms than any other trouble. We find, however, that 
about one-seventh of our total number of correspondents report no trou- 
ble. The curing of hogs of worms is sometimes a very difficult task, in 
fact, four of our reporters say they cannot cure them. 

In reply to the best way to prevent worms, we find that a very large 
per cent. of the replies are in favor of remedies that are general cor- 
rectives for the system rather than actual remedies for worms, thus 
showing the value of having the pig’s system in good condition in order 
to resist the attack of any disease. This list of general correctives is as 
follows: 
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It is noted from the above list of replies that large numbers of 
farmers attribute the prevention of worms in their herds to the use of 
good general remedies rather than curing the worms after infection. 
Still others attribute the prevention of worms to the free use of alfalfa 
pasture or to the general use of hnseed oilmeal. The use of these general 
remedies is especially to be recommended, especially the salt and ashes, 
charcoal, coperas, and sulphur, in order to help keep the digestive sys- 
tem of the pig in good working condition. Salt and wood ashes should 
be kept before them at all times. This serves to illustrate the value of 
good care and management, not only for worm prevention but for all 
other ailments. 

We find the following remedies among the curative class of worm 
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The treatment that has given the most general satisfaction may be 
taken from an extract from Bulletin 100 of the Purdue University, 
which reads as follows: ‘‘To destroy the worms or drive them out of 
the intestines, a number of different drugs can be used. The simplest 
treatment for intestinal worms is turpentine in milk. The dose given is 
one teaspoonful of turpentine for every eighty or one hundred pounds 
of live weight, and is more effective if repeated three days in succession. 
A mixture of powdered areca nut and worm seed in teaspoonful doses is 
also recommended. Santonin five grains and calomel three grains, for 
every eighty pounds of live weight, is a very effective remedy for round 
worms. All powdered drugs are best given in ground feed, and should 
be mixed well with it, or each pig will not get the proper dose. In 
dosing a large number they should be divided into small bunches, and 
each bunch dosed separately. The best results are gotten when the pigs 
are starved for about twelve hours before giving the remedy, and when 
a physic is given along with it or immediately after. Castor oil or calo- 
mel are the physics usually given, especially the latter, as it is very 
effective, and can be readinly given along with powdered drugs. Turpen- 
tine need not be followed by a purgative.’’ 
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As young pigs often become infected by eating the worms passed 
from the older hogs, the sow should be treated for worms before the pigs 
are large enough to eat, preferably while the pigs are only a few days 
old. 

Robbing.—The trouble occasioned by the larger pigs robbing the 
smaller ones is best overcome by the separation of pigs of different ages. 
The four farmers most troubled from this cause give the following reme- 
dies: ‘‘Separate each sow with her litter,’’ ‘‘Have small pastures and 
keep the different ages in different pastures,’’ “‘I always keep the 
younger pigs separated from the older ones until they are large enough 
te take care of themselves,’’ ‘‘I have the sows farrow at about the same 
time and keep them separated.’’ 

Cockleburs—The cocklebur, when coming through the ground, and 
until it reaches a few inches of height, is poisonous to hogs. The pigs, 
when not supplied with other green feed, often eat them and are pois- 
oned thereby. Pigs should be kept from land infested with cockleburs 
while the weed is small. 


ORNAMENTAL PLANTING FOR THE FARM HOME. 


(By J. C. Whitten, Professor of Horticulture,” University of Missouri.) 


Of all places the farm home possesses the greatest opportunity for 
beautiful effeets in ornamental planting. As a rule this fact is not 
sufficiently appreciated. In many cases, practically no attention what- 
ever is given to planting about the home. One reason for this frequent 
neglect is the fact that the owner is under the impression that good 
landscape gardening about his place can not be effected without elaborate 
plan and large expense. This is a mistake, for as a matter of fact, it 
very frequently happens that nature herself has given to the country 
home all of the main essentials of landscape beauty. 

Practically any farmer could make the grounds about his home a 
thing of beauty with no greater expense than a little effort now and 
then on the part of his family. The results so obtained in a few years 
would grow into an effect which would make the farm not only a better 
place to live, but worth more on the market. 

The first essential is to make use of the natural beauty which the 
place already possesses. The country home is usually surrounded by 
broad, natural landscape across which there are beautiful natural views. 
In many eases, almost no planting at all is necessary. 

It frequently happens that the main problem lies in opening up 
vistas so one can see out over the surrounding landscape. In a wooded 
country a beautiful view may be opened up by cutting out a few trees 
in order to allow the eye to range across adjacent valleys or distant 
hills. Not infrequently a fence row continuously over-grown with trees 
and bushes may obstruct some beautiful distant scene. An opening 
cleared in such an obstruction may give a vista through, so as to bring 
into view from the house, hills, valleys or green pastures which make 
up the surrounding landscape. 

Occasionally the low growing limbs of a few shade or forest trees 
may obstruct a view of cultivated fields or green pastures. In such a 
ease it may be desirable to prune off some of these lower limbs in order 
to open up an attractive scene. 

Land which is used for pasture, when cleared, should have occasional 
groups of shade trees left here and there. This not only gives grateful 
shade to live stock in the heat of a summer day or shelter from the 
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winds in bleak places, but it makes the surrounding country more beau- 
tiful. In selecting these trees to remain standing, valuable species should 
be considered. Often nut trees are cut down, which, if allowed to stand 
would supply nuts for the family or even for market. Species like the 
oak, hickory or black walnut, which contain valuable timber, may be 


Figure l1—Unsightly backyard fence. 


Figure 2—Five cents worth of seeds of Annual Vines furnished cover for fence seen in 
Figure 1. 

allowed to grow and the older specimens harvested for timber when they 

have reached full maturity. In one pasture known to the writer, more 

than $100 worth of such timber was taken out in a single year by remoy- 

ing only such mature trees as could be spared without destroying the 
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shade or the landscape effect. If brushy pastures are mowed once or twice 
a year with a mowing machine their unsightly weeds may be removed 
and a green blue grass cover encouraged in place of the unsightly brush. 
This has an economic value as well, for not infrequently enough more 
grass can be secured to more than pay for such mowing. 

In addition to thus securing views of the broad surrounding land- 
scape, some individual planting may be ‘done immediately about the 
buildings. The first thing to do is to clean up the place. This may con- 
sist in placing the wood pile in some inconspicuous place in the rear; 
gathering together scattered machinery and getting it under protection ; 
defining the drive so the traffie will be confined to a given entrance-way 
rather than driving promiscuously about the place. In addition to this, 
inexpensive planting may help to screen away certain unsightly objects, 
especially in the rear. A back fence behind the place may be covered 
with vines; the wood pile or chicken house may be sheltered from di- 
rect view of the road by massing shrubbery in front of it. A screen 
of vines may protect the unsightly wood pile from direct view; the 
feeding lot or chicken yard may be screened off by a planting of grape 
vines which in addition to their cover as a screen, may furnish fruit for 
the family. 

A main essential is to secure a green grass lawn before the house. 
Next to securing a good sod, it is essential that the lawn should have an 
open center. It should never be broken up by scattered and promiscuous 
flower beds or isolated shrubs. A green, open, sunlit lawn suggests 
restfulness and quiet, while scattered shrubs or flower beds produce 
an idea of fidget and distraction. 

In placing shade trees it is desirable to use a row of them along 
the road; others may be grouped in curves of the drive-way or about 
the borders or in the rear of the home grounds. Enough may be 
grouped about the house to give necessary shade to hot sunny porches 
or south windows. Native forest trees may be used, where desired. 
Fruit trees often may be planted about the poultry runs or feeding 
lot in order to take away their barrenness and offer inviting shade. 

Shrubs should, for the most part, be massed about the borders of the 
home grounds, or in the rear. Occasional low masses of them may be 
placed at the angles of drives or walks. 

Vines frequently may be used to good advantage over porches 
to keep out the hot sun, or as previously described, to screen away back 
fences or unsightly objects. 

For road-ways there are probably no better shade trees than the 
native elm, sugar maple or oak. Native species are already acclimatized 
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and at home; hence they grow well. They are in keeping with our 
natural surroundings. 

Among our native shrubs, the dogwood, wild crab apple, various 
species of hawthorn or thorntree, silver bells, buckbush, red bud, elder- 
berry or sumach are good. Aside from these native shrubs, if de- 
sired, one may employ the old-time lilac, snowballs, syringa, spirea, 
weigela or hydrangea. 

Among native vines, the trumpet-creeper, five-leaf ivy or Virginia 
ereeper, and even wild grapes may be used. 


Figure 3—Beautiful distant natural views from farm houses where but little other plant- 
ing is needed. 


If small flowering plants are used, it is better to plant them at the 
outer edge of sheltered borders than to put them in isolated beds. The 
peony, iris, lilies, hyacinths, and other perennial forms are desirable 
and they require but little annual care. One may add to such home 
plants year by year by bringing in handsome plants from the wild. 
When one once begins looking for ornamental plants in the woods or 
along the creek banks, it is surprising how many beautiful species are 
brought to our notice that had never before held our attention. Planted 
out about the home where they are removed from their struggle for ex- 
istence, they take on an added beauty so we would hardly recognize them 
as wild plants. Not infrequently a visitor will ask, ‘‘What beautiful 
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shrub is this?’’ without recognizing it as a wild species which he has 
tramped over in the woods all of his life time. 

All this puts us more in love with the home. It gives us a greater 
pride in living, and it thereby makes farm life worth the living. It 
furthermore brings us into a better understanding of and love for our 
native plants and enriches our capacity of enjoyment of country sur- 


© 


roundings. 


SOME PRACTICAL DETAILS. 


While the foregoing suggestions may be helpful in originating 
an artistic plan for the home grounds, it is desirable to consider some 
practical details in carrying out the actual work. 

Grading the Home Grounds is one of the first operations, provided 
the surface is not already in shape for immediate planting. No more 
grading should be done than is absolutely necessary to accomplish the 
following two things: 

First. Proper drainage away from the buildings, drives and 
walks. 

Second. To get a smooth surface that can be mowed. 

Ordinarily, around the farm home it is best to leave in the main, 
the natural contours. It is not necessary to take off all high places or 
fill in all low ones. Natural slopes are better. Small holes and little 
knolls, however, should be graded so as to get such a surface that a 
mowing machine can easily be run over the place. 

It is desirable to have the earth high enough about the founda- 
tions of the buildings so the water will drain away from them. Roads 
and walks should be just high enough above their surroundings so they 
will drain. If not well drained, roads and walks will cut up in wet 
weather or early in the spring when the frost is going out. However, 
if good drainage is afforded them, they will generally stand firm at all 
times of the year. 

While natural contours may, for the most part, be left as they are, 
it is best to have higher and lower areas join each other in natural, easy 
lines, rather than in sharp angles. A necessary embankment, for ex- 
ample, should not be graded as a sharp angle at the top or join a lower 
area with a sharp angle at the base. These angles should be rounded 
off so one contour joins another gradually with an easy slope, so no one 
can draw a definite line where one area leaves off and another begins. 

Grading should never be done when the ground is wet, as this 
puddles the soil so it will be lumpy, hard and crusty. For this reason 
the autumn is the better time to do the grading. Grading, however, 
may be done in spring, provided the soil is dry enough. 


Ornamental Planting. 399 


Where ground is to be graded, it is best wherever possible to pile 
up enough of the surface soil so it can be spread over the surface of the 
bare clay when the grading is finished. If the grading is done in the 
fall, a dressing of fresh, strawy, stable manure should be given through- 
out the winter to prevent the soil from washing. 

Seeding the lawn is best done in early spring. The seed may be 
sown along with the last snows and allowed to be carried into the soil 
by the melting snow. It is safest, however, to seed two or three times 
in a single spring. Dry weather may follow the first seeding and dry 
out and kill the young grass before it has time to get a start. If three 
successive sowings are made, moist weather is almost sure to follow 


Figure 4—Open lawn in front with effective massing at sides and rear of building. 


some one of them, so the grass will become established before a drought 
sets in. Seeding that is done after the last snows should be followed 
by a very light harrowing, raking, or brushing of the soil so as barely 
to cover the lawn grass seed. 

A dressing of fresh, strawy, stable manure on spring sown lawns 
is helpful. It prevents washing of the soil, keeps the seed from drying 
out, helps prevent crusting and baking of the soil and furnishes ready 
plant food for the young grass. 

Furthermore, stable manure usually contains much grass seed. 
Such seed usually germinates very promptly, as the digestive juice of 
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the animals and the compounds in the stable manure fit the seed for 
prompt germination. 

As soon as the grass is well up, the coarse manure may be raked 
off, leaving the lawn smooth for subsequent mowing. If weeds begin 
to get the start of the grass the lawn should be mowed at frequent in- 
tervals to allow the grass to come through. Furthermore, clipping back 
the grass tends to make it bushy at the roots and make a compact sod. 
If the grass is allowed to grow at will the first summer, it tends to 
shade out the roots, form in bunches, and give a very uneven sod. 

On small lawns it is best to keep the grass mowed with a lawn 
mower each year. On large lawns it may be mowed only once or twice 
during the season. Nothing is handsomer for extensive farm grounds 
than waving blue grass. 

Choosing the kind of grass to sow is an important factor. In general, 
there is no better lawn grass for Missouri than blue grass. It is at home 
here and reaches beautiful development in most soils. It makes a com- 
pact, uniform sod. It will even stand a great deal of tramping when 
pastured to animals on large areas. It helps to keep down spreading 
bushes and noxious weeds, once a good sod is secured. Except on lawns 
that are largely shaded by trees, it is our best lawn grass. 

On very shady lawns English rye grass is perhaps the best species. 
It does well only in shade. It will thrive well in localities too densely 
shaded by trees for the blue grass. On the north side of buildings 
where blue grass will not grow, ordinarily, the English rye grass will 
reach splendid perfection. 

On slopes that wash badly, red top is one of the best species to hold 
the soil in place. It is a coarse, strong grower and will often hold the 
soil where the blue grass or English rye grass would be entirely washed 
away. Sometimes it may be grown as a temporary covering when blue 
grass sowed with it may take its place by naturally crowding out the red 
top after the sod is established. 

Whatever species of grass is to be sowed, it is well to sow some 
clover seed with it. White clover is the best lawn plant among all the 
clovers, as it is small, low and compact, lends itself well to frequent 
mowings, makes a beautiful carpet when in bloom, and propagates by 
runners so it will spread quickly over the bare areas between the plants. 
White clover seed, however, is very expensive and usually should be used 
in only limited quantities, except on areas so small that expense need 
not be taken into account. 

Common red clover, especially on large areas is an excellent nurse 
plant for lawn grass. Hither species of clover sowed with lawn grass 
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is likely to take hold of spots where bare clay is so tenacious that the 
grasses themselves can not immediately find a foot-hold. 

The clovers will in a few seasons mellow and ameliorate even a 
hard clay so the lawn grasses will eventually come in and take their 
place. The clovers will make a fair lawn cover on a hard clay soil until 
they finally prepare the area for the growth of the finer grasses. 

In making the lawn, the owner is usually troubled the first year 
or two with the question of what to do with noxious weeds such as 
dock, dandelion, ete. For the most part, these weeds will disappear as 


Figure 5—Good use of vines, trees and shrubs, with bit of green lawn. 


fast as the soil is well fitted to grow grasses. It may be desirable, how- 
ever, to dig out here and there the largest docks, burdocks or thistles. 
In the main, however, the weeds soon give way if the lawn is frequently 
mowed, and the grass will eventually cover the areas, especially if 
stable manure is used as a winter dressing until the soil becomes rich 
enough to support a good growth of grass. 

Shade trees may be planted either in fall or spring. In fact it may 
be done at any time in the year after the leaves are off in the fall, and 
before they leave out again in spring, whenever the ground is not 
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frozen, and when the soil is not wet enough to bake, plaster and harden 
when worked. 

If the autumn is excessively dry, so the trees are likely to dry out 
during fall and winter, it is best to delay planting until spring. Per- 
fectly hardy species, however, if planted as soon as the leaves are off in 
the fall, will make some root growth and become well established before 
winter sets in, and be ready- for a vigorous growth in spring. Autumn 
planted trees should be mulched about their roots with straw or manure 
throughout the winter. 

The tendency of beginners is to set such trees too deep in the 
ground. In very dry sandy soils they may be set a little deeper than 
they grew in the woods or nursery. In heavy clay loam, however, they 
should be planted just about the depth at which they grow naturally. 

In planting, the tops of the trees should be cut back considerably 
to balance the cut back root system. In cutting back, it is best generally 
to leave a central leader or trunk as far as possible. In shortening 
side branches, it is best to cut back to a side twig, so the part of the limb 
which is left will be terminated by a growing point. 

Evergreen trees, including pine, spruce, fir, cedar and the like, 
are best, however, transplanted just as they are beginning their new 
growth in spring. In moving the evergreens, it should be borne in 
mind that their roots will not stand being exposed to the drying in- 
fluence of the air even for a few minutes. Small evergreens should 
have their roots plunged in a tub of water as soon as they are dug up, 
and kept in water until they are planted in their permanent position. 

Tn setting any kind of trees the earth should be tramped very firmly 
about the roots as fast as it is shaken in with the shovel. The last inch 
of soil at the top should be left loose, however, so the soil will not bake 
about the tree. 

Planting ornamental shrubbery is based in each respect upon the 
same principles as planting ornamental shade trees. This applies to 
season of planting, method of pruning, handling and all other factors. 

Pruning trees and shrubs. As a rule trees and shrubs should be 
pruned from year to year so as to allow them to take their own natural 
form or habit. Ordinarily it is not best to clip trees into low or com- 
pact forms by annually clipping them back or shearing the outer sur- 
faces. 

Most of the pruning should be done in winter but when the wood 
is not severely frozen. Dead or dying limbs should be cut out at any 
time, however. Where it is desired to secure long trunks so one may 
see out under the trees, the lower limbs may be cut out from year to 
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year as the tree reaches upward in height. Wherever the limb is cut, 
however, it should be cut close to the trunk of the tree so the growing 
layer may easily close over the wound. If even a short stub or knot 
is left, this knot will die and the wound can not close over. Wounds 
will perhaps heal more readily if the limbs are cut just at the time 
srowth is beginning in spring. This gives but a brief period for prun- 
ing and where many trees are to be pruned, the work may be done in 
winter when other farm work is not pressing. 

It is not well to remove very much of the leaf surface of the tree 
by pruning in mid-summer. This stunts the growth of the tree. 

Severely cutting back or dehorning rapidly growing trees like the 
water maple is a mistake. This is frequently done on the supposition 


Figure 6—Open lawn and effective planting. 


that such trees will break down if their limbs are allowed to get long 
and heavy. However, ‘‘breaking down’’ may be alleviated by shaping 
the tree from the beginning so it will make a straight, upward, cen- 
tral trunk rather than forming forks. Any tree which has opposite buds 
like the maple is liable to form forks when the terminal bud at the 
growing tip dies in winter. Such a fork may be corrected the first winter 
after it forms, by cutting off one side of the fork, allowing the other 
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side to straighten up and become the leader or main trunk of the tree. 
If cutting close to the trunk in removing one side of the fork is likely 
to leave too large a wound, the young stub thus cut may be left from 
four to six inches long so as to contain a few buds. These buds will 
push out as side branches rather than replacing the fork. 

Cutting back or dehorning a tree tends to make it form objection- 
able forks from the old stubs which are léft. Furthermore, these old 
stubs will rot more or less, making weak points of attachment where 
the new limbs form, so that the ‘‘breaking down’’ process will, in the 
long run, be worse rather than reheved. 

Vines to be secured for the home depend upon the character of 
the house. If the house is of brick or stone, vines may be planted 
against the base so they will cover the blank area of the walls of the 
whole house, or as much of it as is desired. It is at least desirable to 
grow vines about the doorways or at the corners of the house, at the 
angles, over the outside chimneys, or in large blank areas between the 
windows. 

The best vine for this perhaps is the Virginia creeper, sometimes 
also known as woodbine or five-leaf ivy, but botanically known in eata- 
logs as Amelopsis quinquefolia. This vine has dise tendrils and clings 
well to brick or stone walls. It should not be grown on the walls of 
wooden houses, as it will injure the wood. 

The question is often asked whether it will injure stone or brick 
walls. It is beneficial rather than injurious to brick or stone houses. 
It shades the walls, keeping the rooms cooler in summer. Chipping of 
brick or stone is largely due to alternately heating up by the sun and 
cooling off at night. The shade of the vines prevents this alternate 
heating and cooling. The roots of vines remove a large quantity of water 
from the soil around the base of the building, which tends to keep the 
basement freer from water seepage and opposes uneven settling of the 
house wall. 

The native trumpet creeper is a splendid vine for back fences, or it 
is a good sereen for out-buildings. 

For porches the various honey-suckles are among the best. These 
vines are best trained to wires run vertically along the porch front about 
one foot apart. Such wires may be attached to screw eyes placed in the 
frame work of the porch above and below. The mistake is frequently 
made of using wire screen or fencing on the porch for vines. This 
prevents reaching through the wire to properly prune the vines. If 
wires are placed one foot apart, the side branches of the vines will 
form a sufficiently dense growth across the openings and make a com- 
plete cover. 
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Every spring the vines should be pruned so as to leave a few main 
stems along the wire. The stubs of side branches should be only a few 
inches long. With early spring a rapid new growth of branches forms 
so as to give a clean perfectly green cover throughout the season. If 


Figure 7—Soft maple tree, trained with straight central trunk, so it will not break down. 


woven wire is used so pruning can not be done, many of the inner 
branches will be shaded off from year to year and the vines become 
filled with dead and dying wood. 


CEMENT FOR THE FARM AND FARM HOME. 


(By Curtis Hill, State Highway Engineer of Missouri.) 


DEFINITION OF TERMS USED. 


Concrete.—An artificial stone made of cement, sand and some 
third material. 

Mortar.—A mixture of sand and cement. 

Aggregate——The crushed rock, gravel or other stone used as the 
third material of a concrete mixture. 

Mixture.—The mixing together of the mortar and aggregate for 
concrete. 

Voids.—The open spaces, pores, or interstices between the dif- 
ferent particles of concrete materials. 

Tamping and ramming.—The pounding of conerete to form a 
compact mass by forcing the particles closer together and reducing 
the voids. 

Setting.—The erystallization or the chemical action of cement 
when in contact with moisture Cement should develop the initial 
set in not less than 30 minutes and a hard set in not more than 10 
hours. 

Crazing.—The checking or cracking, as the fine hair cracks, on 
the surface of stone, concrete, ete. 

Wearing surface.—The outer surface of the concrete where sub- 
ject to wear or to atmospheric actions, usually covered with a thin 
coating or wash. 

Molds or forms.—The framework and falsework erected to keep 
the concrete in place till it sets. 

Green conerete.—Conerete which has not hardened or set. 

Rich Mixture.—Concrete with a large proportion of cement, as a 
proportion of 1 cement, 2 sand, 4 aggregate. 

Medium Mixture.—Concrete with a less proportion of cement, as 
a 1-3-6. 

Lean Mixture.—Conecrete with still less proportion of cement, as 
a proportion of 1-4-8 or 1-5-10. 

Reinforeement—The use of steel or iron in conerete to increase 
the tensile strength. 
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Grout.—A thin mixture of water, sand and cement. To fill the 
spaces between stones with cement grout. 

Hydraulic Properties—That property of cement which, when 
moisture is added, causes it to set and harden. 

Plain Conerete—Concrete without reinforcement. 

Tensile Strength—The adhesive power—the resistance to being 
pulled apart. 

Compressive Strength.—The power to resist pressure or to pre- 
vent being crushed. 

Waterproofing—The power to resist the absorption of moisture— 
to be made impervious to water. 

Core.—The form used to make the hollowed out portion of a 
concrete article—as the hollow of a concrete block. 

Foundation or Subgrade.—The formation upon which the struc- 
ture rests, either natural or artificial. 


Figure 1. View near Springfield, Mo. Rock road completed as far as the two 
entrances, one on either side. The entrance on the left, with concrete gate posts, is 
the Holland Stock Farm; on the right, brick and native stone, is the property and 
home of Paul Nicholas. Concrete culverts are built over the drain ditches on both 
sides of the road. These kind of permanent improvements speak volumes for prosperity 
in Missouri. 


Footing Course.—A broadening and flattening at the foot of the 
foundation wall in order to give a broader bearing upon the soil. 

Base or Subfoundation.—The first course of material placed in 
the excavation for floors and sidewalks. 

Spaces or Centers.—The distance apart between centers of ob- 
jects—as the spacing of concrete beams is the measurement from the 
center of one beam to the center of the next one. 


405 Missouri Agricultural Report. 


Radius.—One-half the diameter of a circle—used in making 
circular concrete forms. 

Circumference.—The outer rim of a circle. 

Monolith or Solid.—Built as ‘‘one stone.”’ 
as a solid wall or a porch floor made in one slab. 

Hollow Wall.—TIwo thin concrete walls tied together with con- 
crete piers or steel rods or bars at regular intervals. 

Hollow Block.—A concrete block containing a hollow or open 
space through one way of the block, used for building purposes. 


A single piece of work, 


One use for concrete in construction of country road bridges. Concrete flooring and 
abutments insuring substantial and lasting bridges. 


Stucco.—A cement mixture or concrete applied over a surface 
(commonly as a mortar applied over rough stone, brick or metal lath.) 

Pebble Stone Finish.—Stucco work finished by spreading small 
pebbles over the green surface. 

Bush-Hammered.—Solid conerete surface ‘‘picked’”’ over with a 
specially made hammer, called a bush-hammer, for the purpose of 
giving the surface the appearance of a rough finish. 


CEMENT. 


Kinds—Cement is of three kinds, Natural, Puzzolan and Pertland. 
The Natural and Portland cements are usually found on the markets 
in Missouri. Natural Cement is cheaper, weighs less and is not so strong 
nor so reliable as Portland. Cements are often spoken of and sold 
in barrels. In this treatment, however, they will be discussed in 
bags or sacks. A bag of Western Natural cement weighs from 85 to 90 
pounds; Eastern Natural, about 100 pounds. A bag of Portland 
Cement weighs 94 pounds, and in mixing it it is safe to assume one 
(1) eubie foot per bag. Poor cement is dear at any price. Cement 
is the binding material of the conerete, and a poor cement means a 
poor structure. On all works of magnitude the cement should be 
tested after it is brought upon the work, but a test requirement is 
impractical, and usually unimportant where cement is apphed to 
farm uses. The purchaser must, therefore, rely upon the retailer to 
give him a good reliable Portland cement of a standard brand. 

Manufacture—Natural cement is produced by caleimining rock from 
certain localities which contain, without the mixture of any material, 
such elements as will produce a cement having hydraulic properties. 
Puzzolan cement is made of lime and iron slag. 

In the production of Portland cement certain raw materials are 
erushed and dried, then mixed in the proper proportion, as determined 
by chemieal analysis, after which they are pulverized and intimately 
mixed. The resultant is then fed into the upper end of a rotary kiln 
(a long inclined cylinder, from 60 to 125 feet in length), which rotates 
slowly. This resultant is subjected to intense heat during its journey 
from the upper to the lower end of the kiln, passing out at the lower 
end a thoroughly caleined and burned clinker. This clinker is then 
ground to a very fine powder (the fineness of the grinding, to some 
extent, determining the strength of the cement) and forms what is 
known as Portland cement. 

Brief History—Ruins illustrate the use of lime and cements by the 
ancients. Especially is this true of the Romans, who, it is supposed, 
used a Puzzolan cement made from a volcanic material or dust. The 
Egyptians used a lava that contained hydraulic properties as a cement. 
The Incas of Peru used a similar cement, and evidences of the ancient 
uses of cement are found in Spain. It was not until the dawn of the 
19th century that the brains of England and France produced, almost 
simultaneously, an artificial hydraulic cement, the beginning of the 

(409) 


410 Missourt Agricultural Report. 


present great cement industry of the world. A material was found 
which, when calcined, was given the name of Roman cement. An 
English patent and specifications for producing an artificial stone, by 
Aspdin in 1824, is the first scientific description of an artificial Port- 
land cement. Pasely, another Englishmen, however, left writings in 
1820 describing this same process. 

The title ‘‘Portland’’ was derived’ from the color, ‘‘a pleasing, 
grayish white’’ building stone, used extensively in England at one 
time. The stone is from the south coast of England, where a lime- 
stone of a ‘‘grayish white color juts out into the ocean and is known 
as the ‘Bill of Portland.’ ’’ An English manufacturer produced a 
cement of which a most noticeable difference between it and the 
Roman cement of that day was the color. The color of the new pro- 
duct closely resembling that of the stone from the ‘‘Bill of Portland,”’ 
it was called ‘‘Portland cement.”’ 

Among the cement pioneers in the United States the two most 
noted and successful ones are D. O. Saylor of Coplay, Penn., and 
Thomas Millen of South Bend, Indiana. These two men, working 
independently and unknown to each other, found the material and a 
process and established small kilns for the production of Portland 
cement in and immediately following the year 1871. This was the 
beginning of one of the greatest industries of this country. 

Cement Industry in U. S.—Statisties of the cement production in 
the United States show it to be one of the great industries of the 
country. While there is a marked decrease in the value of this pro- 
duction in 1908 as compared with that of 1907, there is an increase 
in production. The following amounts of production are given in 
barrels—four bags to the barrel of Portland, three of Natural. 


CEMENT PRODUCTS AND VALUES IN U.S. 


Year . Kind. | Barrels. Value. 
1878. | 
TAP OTES Ne eer: scaeas erase enereusaa wee eneurtoteleve ANIGKInd Smeets | 92 O00 asad cee euetn cere eee 
1880. 
IPTFOGUCTIONN eis ae eee create. Rontlam cise er eer: 42,000 | $126,000 00 
1907. 
PAROGIWOMOIN 5 ss g0as500005s5a005c00 ab | AISI 5 6 535900008 52,230,342 $55,903,851 00 
INMNOOUsacsesscnocsdsudovo0nsb0od Si (eatoioe cone 2,006, 228 2,637,424 00 
MIX POLES renee ee erstellen awe ses eiterie Oe ets detec Genoa 900, 550 1,450,841 00 
Consumptionesene ence erie eM) NA cts oe 53,336,020 57,090,434 00 
1908. 
PTOMUGCHON Sno crete stant rierelsiet eae (WAU lcieds\ se enge ee 52,910,925 $44,477,653 00 
IPTOCUCHIONS eedeeremtet rane tieaetesteiarus Peortland ere 51,072,912 43,547,679 00 
TIM POLLSEL hee Pee WAU Ecind spanner EY OMA) Palle Sere aoncnaeoce-c 
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The average price of cement in 1880 was $3.00 per barrel (75 
cents per bag); in 1907, $1.10 per barrel (271% cents per bag); in 
1908, $0.85 per barrel (2114 cents per bag) at the mills. 


CEMENT CONCRETE. 


Composition—Cement concrete is composed of a mixture of cement, 
sand and a third material, usually rock or gravel. It is composed of 
two parts, namely: Mortar, a mixture of sand and cement, and the 
aggregate, a course material (rock or gravel). These two parts, 
mortar and the aggregate, compose the mixture, commonly ealled 
concrete. 

To many people this appears to be simply a mixture of cement, 
sand and stone, mixed together in any way or proportion to suit the 
individual fancy of the user. This is not a fact, for there is a definite, 
well defined theory involved in proportioning concrete. 

A correctly proportioned mortar is one which contains enough 
cement to perfectly coat every particle of sand and completely fill 
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Figure 2. Illustrating the proportions of a 1-3-6 concrete. 


all voids. The mortar in turn should coat every particle and fill 
every void of the aggregate. As a matter of fact, this condition 
is never exactly obtained in practice, but it follows without argument 
that the materials must be thoroughly mixed, and that a thoroughly 
mixed lean concrete is stronger than a richer proportion poorly 
mixed. 

Conerete is usually a 1-2-4, 1-214-5, 1-3-6 or 1-4-8 mixture, mean- 
ing that a 1-3-6, for example, contains 1 part cement, 3 parts sand 
and 6 parts broken stone or gravel, all parts by volume. Fig. No. 2. 
As for example, if 1 cubic foot of cement (one bag) is used, there is 
required 3 cubic feet of sand, 6 cubic feet of stone. About 40 cubic 
feet of these ingredients, each measured to itself, will make one cubic 
yard (27 cubic feet) of tamped concrete. 

These proportions roughly approximate the voids in the sand 
and aggregate (stone). The accurate way is to measure the voids in 
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sand and stone, and proportion the mixture to perfectly fill them. 
An easy method of determining the amount of voids is to fill a vessel 
of known volume with the material under examination, then pour in 
water till the vessel is full, taking note of the amount of water. The 
volume of water, divided by the volume of the material, will give the 
pereentage of voids. 


Materials for 1 cubic yard of concrete, in place; sand voids, 35 per cent; rock voids, 45 per 
cent. 


Proportion. | Cement bags. | Sand Stone or gravel 
| cubic feet. cubic feet. 
DA Ayers osisiu te oussieer aes a 6.00 12.00 24.00 
12) ere oor ata Gorteria 5.04 WP)5 tay) P2536 M0) 
LS Olde ciriste eucsans eter ere 4.32 12.96 25.82 
Ee ae oe eo we oe 3.40 | 13.51 27.02 
(Weight of concrete is about 150 pounds per cubic foot.) 
Table of safe working strength of Portland cement concrete in direct compression (factor 4). 
Pounds 
Proportion. per square 
inch. 
TES a ee Sane Se PRN ee a eoPe ee to riceka encaa Hees mice iarete Citosc-orcs ts 500 
EGP ena ik ocr nrotss ee are Saher rape ens ae Co nena eee Corer me ohaeecinttca atercn Oo 450 
HS Niet ulcer RA TRCE CRON CeDeOr Ot oattinn CE OO IP nen i REO hte, Pa, PAS aca ROT Reh Cater cL CRT ADECLO SPractc 400 
TLE Sy, rae Ae ee Ne, Sacto Gate tiles CROMER at OnD CPR ACES ein cits EEN Ee De OI Chol Ore cio s 350 


(For a vibrating or Sr load foie ae for tensile eae tine One for 
shearing value assume 60 pounds per square inch). 

Sand and Mortar—The sand should be reasonably clean, sharp 
(angular, not round and smooth) and coarse. Any foreign substance 
of an organic or decaying nature is detrimental beyond a doubt. Any 
loam or matter adhering to the particles of sand will prevent the 
close contact and adhesion of the cement as well as the different par- 
ticles of sand. Also more cement is necessary to produce a mortar of 
a given strength with fine than with coarse sand. 

The weight of good mortar sand varies with the amount of water 
it carries, but is usually considered as about 2,500 pounds per cubic 
yard. The voids are 30 to 40 per cent, depending upon the character 
of the sand. 

Aggregate—Rock and gravel are the most commonly used materials 
for the aggregate. There is little choice between a good hard rock 
and a good clean gravel. Chats (tailings from the lead and zine 
mines) is an excellent concrete material. For floors of buildings 
and where little weight is desired, cinder conerete is sometimes used. 
The strength of cinder concrete is about one-half that of rock or 
gravel concrete. A general order for the relative strength of con- 
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erete materials is 1, trap; 2, granite; 3, gravel; 4, marble; 5, limestone; 
6, slag; 7, sandstone; 8, slate; 9, shale; 10, cinders. 

For thin walls or in reinforced work, the size of the particles 
(rock or gravel), in the aggregate should not exceed one (1) inch— 
from 14 to 1 inch is a good regulation, depending somewhat upon con- 
ditions. For concrete, where mass or weight, such as heavy founda- 
tions, dams, retaining walls, ete., are desired, pieces up to 2 or 3 inches 
on the greatest dimension may be used. Stone 6 to 12 inches across 
may be embedded in plain concrete for very heavy foundations or 


‘ 


walls—these pieces thrown bodily into the concrete is termed a ‘‘one- 
man’’ econerete. They must be completely embedded in the concrete, 

The weight of gravel or limestone, broken to concrete size, 1s 
approximately 2,500 pounds per cubic yard. The voids in gravel are 
from 35 to 45 per cent; in broken limestone, screened, 48 to 50 per 
cent; limestone, crusher run, 40 per cent. 

Mixing—All ingredients, cement, sand, rock and water should be 
practically clean. The cement and sand should first be thoroughly 
mixed dry upon a suitable and water-tight platform and the stone 
or gravel then added. In dry hot weather, the broken stone or 
gravel should be dampened before being added. When the mortar is 
prepared the stone is spread upon it and the whole turned with shovels 
at least three (3) times—and worked rapidly. <A sufficient amount of 
water is added before and during the mixing to produce the proper 
consistency. 

Enough water is required to make a pasty mixture. Reinforced 
conerete requires a wetter mix than plain concrete. A wet mix, not 
sloppy, for many kinds of concrete, is as good, or better, than a dry 
mix, and will need less tamping, but takes longer to set. Never use 
enough water to wash the cement and sand away from the stone. 

In freezing weather the sand, rock and water should be warmed, 
but not hot enough to burn and injure the cement. If the concrete 
is then protected from the frost, there is but little danger of damage 
from the cold. It is one practice to make a salt solution of the water 
in cold weather, using one part of salt to every 10 parts of water, 
to prevent freezing. It is well, however, not to mix conerete in freez- 
ing weather when possible to avoid it. 

Placing—The concrete should be deposited in place as soon as it 
is mixed. Cement takes its initial set in a few minutes after water is 
added to it, and should not be disturbed, else the annealing process 1s 
broken and the concrete weakened. It can be injured by too great a 
drop, 5 or 6 ft., which separates the cement from the aggregate. De- 
posit the concrete in layers not to exceed 6 or 8 inches and slightly 
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tamp it until the water rises to the top and the body will slightly 
quake. 

To get a good finish on the face of conerete, run a shovel or a 
garden hoe, bent in a direct line with the handle, down between each 
layer of concrete and the form, pull the concrete out slightly and pour 
a 1 to 3 mortar into the space and then tamp thoroughly back into 
place. If a particular good finish is desired, plaster the forms just 
ahead of the concrete with a 1 to 3 or a 1 to 2 mortar. Thoroughly 
spading and working the concrete next to the molds as it is placed 
will produce a reasonably good but not always a smooth finish. A 
good finish may be obtained on solid concrete by dressing off the 
rougher edges by hand and then rubbing down the surface with 
earborundum blocks, after which wash with cement paint—a thin 
solution of water and cement. 

Where concrete is left unfinished until it has set, or over night, 
the unfinished parts must be roughened, cleaned and wetted before 
fresh concrete coming in contact with it is deposited. 

Coloring—Dry mineral colors affect the cement least and are 
mixed in proportions given in the following table: 


Pounds of 
mixed color 


Color. Mineral. to one bag 
of cement. 
| 
COT He lls bea Boor CGT ONSIER CROMER eo One EE ec | Germantown! lamp black...........-.... i 
LIEN G  eF at ees ec aio Geo tecd cts Pee roe lean caneserdioxideraricrs snc eee serait 4 
JEN EKG) coe cet Panain iat aoe cice om aR en encaet OST OR eExcelSioniGan Onn acksemees tier serarter 2 
TS Ue a ee ak ns tes Nes WalUIttraraainesbeete sont oe meter pies 2 ear Chali 5 
(CANES year hc. eS teteca Cece Ce RR SERA EL ORE Ulitramine ore emis scu-nins, cat ceetetcta tee kere 6 
ROG rican = chee PO bone cae OnE oD ore ehey| CLROM (OMI Claes ctartverace sistance cmeaue nm oleaay ene ibice 6 
BT Sht red ee et eee ee eee I rele oe | Pompein or English red................- 6 
SANAStONEMe Ue, Heyes cuanto ciech ol avakere Rurpleroxidelotinone eee ceecoreaee | 6 
Wi LEER erase Gieasdcuord aie eon OS Asoc es IMvaoletrOxRiGdeofanoniee seen eae 6 
SES TO WTS ee yeh oe toro eee heat eect | TRONS eral TACK Chas. cosucononhsocosuous 6 
NAGI Ohiitetauc-oucontrie nets cetaaee eee tetso. ce ces PXEllOwOCDTC hay chem cre ketene ere ee cae 6 
\WAWI Ke) oles aera es aat-aa aiaaic ca worn crc | Mixture of lead and zine salts with calc- 


spar. Or, use white sand and crushed) 
marble in the proportion. 
(Granite merce to Seaact oto sacks susmochiee ete ' Use crushed red_granite instead of lime- 
stone. 


Waterproofing—lIt is not an easy task to make conerete absolutely 
watertight. It is a very dense mixture indeed that water cannot find 
its way through. Either the whole body of the concrete must be 
rich and dense or else a rich, dense surface an inch or two thick must 
be applied on the side from where the water comes, or apply tar- 
papers or felts to the surface. 

Apply the waterproofing to that side of concrete from where the 
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water comes, else the pressure of water will force the moisture through 
or force off the waterproofing. 

If the concrete is in place and it is later found to need water- 
proofing, dig out any soft spots which may be found on the surface 
of the concrete. Roughen the surface, brush well with a wire brush, 
and apply a wash composed of a solution of one (1) part hydrochloric 
acid to four (4) parts of water. Wash this off thoroughly with clean 
water soon after the solution is applied in order to prevent the acid 
eating too deeply into the concrete. Then put on a fresh coating of 
a 1 to 1 mortar not less than one (1) inch thick. 

In some instances mixing 1 part thoroughly slacked lime to 10 
parts of cement, in a dry state, using this as cement in a concrete, 
will make a watertight mixture. The mixture of lime and cement 
may be used successfully as a wash. 

Special preparation and special felts and papers for water- 
proofing purposes are advertised on the markets. The companies 
handling these goods will be glad to give advice concerning them. 

Forms—The moulds or forms should be of a substantial character, 
the material and framework being sufficiently strong to be unyielding 
during the process of filling and tamping. The forms may be held 
together by braces, rods, wires or special devices, so that they may 
be easily removed. Use a dressed face on the lumber next to the 
conerete for a finished surface and prevent the concrete from sticking 
to the forms with paper or by smearing the face of the timbers with 
oil or soft soap. See Figs. Nos. 3-4-5-6-7. 


Figure 3. Shallow trough from inverted form. 
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Figure 4. Form for double wall construction. 
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Figure 5. Plain form for trough construction or similar shape. 
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The forms should remain undisturbed from 3 to 10 days, depend- 
ing upon the weather conditions and the nature of the loading. A 
wet mix will be longer in setting than a dry one, while concrete takes 
longer to set or harden in cold or damp than in warm or dry weather. 

Foundation concrete may be put into excavations without the 
use of forms, provided the sides of the excavation are reasonably true 
and sufficiently firm to withstand the tamping of the concrete without 
yielding. ; 


Figure 7. Forms set for concrete curbing. 


Circular Forms—There are two sides—inner and outer—in a cireu- 
lar form. Both sides are made in the same way, but the radii of the 
forms being different, they are not made by the same pattern. Make 
a circular form by drawing a circle of the size of the form desired 
and laying boards around the circumference of the circle. Nail the - 
boards lightly together and, with the same radius, mark out the circle 
on them. Then knock them apart and saw them out along the lines 
marked and again fasten them together, this time securely. After 
enough forms are made for a section of the circular figure, set them 
up, equally spaced, and put on the side boards or (‘‘lagging.’’) See 
Figs. Nos. 8 and 9. 
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Plain and Reinforced—Conerete is either plain or reinforced. One 
is conerete without any kind of reinforcement and in which all the 
stresses are carried by the concrete. The other is plain concrete, re- 
inforced with steel bars, beams or other forms of metal or material. 

Reinforcement is placed in conerete in order to take up certain 
stresses and reduce the volume of conerete. Concrete is strong in 
compression but weak in tension, so if steel is embedded in the con- 


Figure 8. Circular form. 


Vigure 9. Circular form. 


erete in the proper place to take up the tensile stresses, a great saving 
of concrete is effected. The result is that reinforced concrete is the 
cheapest where concrete material is costly and is adaptable for pur- 
poses where plain concrete is unfitted. 

The reinforcement must be properly placed in order to develop 
the strength of the structure. As for example, load a concrete beam 
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to the breaking point and it will be seen that the lower part of the 
beam has pulled apart, was in tension, while the upper part has 
crushed together, or was in compression. Therefore, if a beam be re- 
inforced, the reinforcement should be placed near the lower part of 
the beam in order to take the tension, else the strength of the rein- 
forcement is undeveloped. 

In placing the concrete, take especial care not to displace the re- 
inforcement from its true position and to wholly and solidly embed it 
within the conerete. 

Costs—Cost items are entirely dependent upon the local prices of 
material and labor. The cost of forms range from 20 to 40 per cent. 
of the cost of the concrete. An approximate rule with which to 
arrive at the amount of lumber necessary for forms is to multiply 
the number of square feet of surface area of the structure to be 
sheeted by 2.7; the product is the number of feet B. M. required for 
sheeting the area 2 inches thick and the necessary studding to hold 
it in place. The forms are erected and taken down for about $7.00 
per 1,000 feet B. M. 

The cost of mixing and placing concrete by hand is about $1.25 per 
eubic yard. Where the quantity will justify the use of a machine 
mixer, it can be done for about one-half to three-fourths of that 
amount. 

With price of cement 40 cents per bag, sand and rock or gravel 
each $1.50 per cubic yard, lumber $20.00 per 1,000 B. M., and labor 
1714 cents per hour, the actual cost is about as follows for a 1-3-6 
concrete : 
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This includes nothing for excavations, superintendeney and inci- 
dentals. 

Steel for reinforcement at $30.00 per ton is about $1.30 per cubie 
yard of concrete. It costs about $7.00 per ton to place or 20 cents 
per cubic yard of concrete, making an additional cost of $1.50 or 
$7.75 per cubie yard of reinforced concrete. 

Other costs under varied conditions can be obtained from the 
practical statements and examples in the last part of this bulletin. 
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GENERAL USES. 


Buildings—Concerete is useful as a building material for dwellings 
and houses because of its adaptability to any form, fireproof qualities, 
low insurance rates, low maintenance costs and stability. Concrete 
in building construction is made as a monolith or solid wall, hollow 
wall, hollow concrete blocks and stucco. 

The solid wall is used in the construction of large buildings, ware- 
houses, barns and dwellings. Nine inch solid walls are sufficiently 
thick for the ordinary 2-story dwelling. They may be of either plain 
or reinforced concrete. Fig. No. 10. 


Figure 10. Monolith concrete farm home, rough finish, near Springfield, Mo. Farm 
name, “Romania;’ owned by John and L. C. Baxter. 


Hollow wall construction consists of two 6-inch plain concrete 
walls, or 4-inch walls if reinforced, about 3 or 4 inches apart, or open 
space, and well tied together by concrete or steel bars. Reinforce- 
ment is preferable in the thin walls. It is a more expensive method 
than either that of solid walls or of concrete blocks. 
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The use of hollow concrete blocks is a usual and a very satis- 
factory method. The blocks are 9 inches thick for a 2-story residence. 
The aggregate should not exceed %4-inch in size of any piece. The 
sand should be coarse, clean and sharp. The mixture may be 1 part 


cement and not to exceed 3 parts of sand and 4 parts stone. Figs. 
iPands a2: 


Figure 11. Concrete block dwelling, 33x37 feet, Putnam county. 


Figure 12. Concrete block barn, 70x80 feet, Putnam county. 


Stucco work is frequently employed in the construction of dwell- 
ings. The inner or scratch coat, that next to the laths, is 4% inch 
thick. After it has set, the finish coat of 1 inch thick is applied. 

The concrete foundation walls and piers in any of the above 
should not be less than 12 inches thick on a sound footing course 
and firm bearings. The partition walls are of laths and plaster, or 
preferably 4 inches of hollow concrete or 3-inch hollow blocks plas- 
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tered over. The concrete floors should be covered with a single layer 
of wood resting on thin sleepers. 


Figure 13. Partial cross section for a concrete basement floor. 


Figure 14. Monolithic porch floor. 


If one considers erecting a good residence of concrete, he is ad- 
vised to consult books upon this subject, which make dwellings a 
specialty. Consult also a civil engineer or an architect and have plans 
drawn for the building. It must be remembered that cheap super- 
vision, as well as cheap workmanship, may result in an expensive 
building. 
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Basement Floors—The subgrade for cellar and barn floors should be 
firm and solid. If the subgrade is wet or damp, the better practice 
is to drain it with drain tile. If this is not necessary, the floor will 
have to be thicker than if the subgrade is dry. If the subgrade be 
dry, put down and tamp 3 or 4 inches of cinders, or other suitable 
material, and cover this with 3 inches of 1-3-6 concrete. A coat of 
1% inch thick of 1 to 2 mortar will give a-smooth finish. 

Or if a smooth finish is not desired and the subgrade is dry, the 
cinder foundation and the finishing course may be omitted and 4 
inches of concrete layed directly on the soil. Expansion joints are a 
safe provision against the appearance of unsightly cracks. They can 
run in the direction of the drainage provisions. Figs. 13 and 14 is a 
cross section for a floor. 

Floor for Mule or Horse Stable—The floor is layed and channeled 
in the ordinary way. Give the floor a fall of 1 inch in 2 feet to the 
main drain behind the stalls and a fall in the main drain of 1 inch 
in 4 feet. Put two iron or wooden rails, or sleepers, across the floor 
transversely with each stall, and a 3-inch wooden plank flooring on 
these as a secondary floor on which the animal stands. This second- 
ary floor should be fastened, but in some such manner that it can 
easily be taken up and removed for cleaning and airing. The slope 
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Figure 15. Cow barn floor. 


of 1 inch in 2 feet for the stall floor is too great for the hind flexor 
tendons of the animal, but this is to be corrected with the secondary 
plank flooring. Fig. 15. 

Ice House—There is none better than a concrete ice house if pro- 
perly built with a double or hollow wall. The interval between the 
walls must be closed tight at the top and bottom, and the walls, 
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especially the inner one, be made tight so that it is a dead air space. 
The roof should be made sloping and should contain a dead air space. 

The walls must be strongly built to withstand the lateral pressure 
of a pile of ice and extend well down below the frost line. A good 
foundation, with especial attention paid to drainage under and around 
it, is absolutely necessary. 
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Figure 16. Cross section of walk construction. 


For an ice house of the ordinary size to supply a family of six, 
the walls should each be six inches thick, if made of plain concrete, 
or if well reinforced, 4 inches. In either case, they must be well tied 
together and spaced about twelve inches, center to center of wall. 

Concrete Walks—A walk consists of the subgrade, foundation, 
concrete top and the finish (Fig. 16). Lines of cord or twine should 
be set as markers for the work. The excavation should extend about 
one foot below the surface as a prevention against heaving by frost. 

The subgrade should then be firm, solid and dry. If the soil 
holds water, it will freeze and lift the walk in sections, and should be 
tile-drained The subgrade must then be tamped in preparation for 
the foundation course. On this prepared subgrade place cinders to 
the depth of six or eight inches, or to within four inches of the pro- 
posed finished surface, and consolidate them by tamping. Give the 
subgrade and this cinder foundation close attention. If cinders are 
not available, substitute crushed rock, gravel, sand or some material 
which will make a firm, but porous bed, through which water can 
drain. 

Make forms by driving stakes along the sides of the walk, having 
the tops even with the finished part of the walk, and nail 2x4 pieces 
to the stakes as molds for the concrete. Adjust these forms carefully 
so that they may serve as guides for the straightedge in leveling off. 
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If the walk be on level ground, give it a slope from the center line 
to the sides of one-fourth of an inch to the foot, to provide drainage. 

Wet this foundation of cinders and cover it with three inches of 
a 1-3-6 concrete, and level and slope with the straightedge. In order 
to prevent expansion cracks, the walk may be constructed in sections 
of four to six feet long, leaving a strip of felt or tar paper between 
each block. These expansion joints may be made about one-fourth 
of an inch thick by cutting into the fresh laid concrete with a spade 
and filling the space with sand instead of using strips of tar paper. 

Finish this off with a wearing course one inch thick of a mortar 
composed of one part cement to two parts sand, troweled and smoothed 
off to a good appearance. As soon as the film of water has left the 
surface, trowel it till perfectly smooth. This finishing course should 
follow the concrete course immediately and be spread on and smoothed 
before the bottom course of concrete has set. 


Figure 17. A completed walk, showing expansion joints. 


With the trowel and straightedge, divide the finishing course into 
sections exactly over the joints in the concrete course. Then with a 
jointer give the top a finished appearance and use an edger to finish the 
sides next to the mold into a smooth rounded appearance. Protect 
the completed walk from the sun and keep it sprinkled for three or 
four days. (Fig. 17.) 
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Silo—Exeavate (Fig. 18) for the whole base and foundation well 
below the frost line. The foundation walls should rest upon a firm 
soil. Build to above the surface of the ground a circular foundation 
wall in this excavation from 16 to 20 inches thick, depending upon 
the size of the proposed silo. When this wall has seasoned and the 
forms are removed, fill several inches of the excavation within this 


Figure 18. Silo foundation and section of walls. Hollow wall construction. 


foundation wall or space with cinders, gravel or broken stone, tamping 
them well as they are placed. After roughening the six or eight 
inches of the foundation walls above the filled space and wetting the 
filled-in material, finish flooring the space with a rich concrete. This 
is the foundation and floor for the silo. Be sure it is well drained. 

Erect the walls of (Figs. 8, 9 and 18, circular forms) hollow re- 
inforeed concrete three or four inches thick with a six or eight-inch 
air chamber. They must be well reinforced, vertically and horizon- 
tally, with one-half inch steel rods vertically about three feet apart near 
the outside of each wall, lapping well at loose ends and well into each 
form section, and by one-half inch steel hoops horizontally in each 
wall running entirely around the wall and spaced one foot. Use 
either this or its equivalent in reinforcing. 

Erect these walls in sections of four to six feet, allowing the first 
to get well set before removing the forms to place on the next section. 
The forms should overlap the section already built by three or four 
inches to insure a good and plumb connection. The top of each 
_ finished section should be cleaned, roughened and wetted before de- 
positing the concrete of the following one. 
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Make a smooth interior finish and wash down the whole of both 
the interior and exterior with a cement wash (cement and water) or 
with some waterproofing wash or paint. It may be necessary to re- 
wash the interior wall surface every few years. 

Openings for doors can be left as desired, and a chute built of 
concrete, terra cotta or tile pipe may be built simultaneously with the 
walls. a 

The roof may be built of conerete or timber. It should have a 
manhole and a ventilator. Make provisions also for ventilating the 
spaces between the walls. 

Fence Posts—The usual length of fence posts ‘is 614 feet. The 
cross-section varies more with the individual opinion than that of the 
length. In some they are of a square cross-section five to six inches 
at the large end, tapering to three to four inches at the small end; 
others are rectangular, about 4x6 at one end, tapering to 3x4 at the 
other; still, others have been made in a triangular form, with 
equilateral triangles, of sides six inches at the butt end to five inches 
at the small section; some are of the same cross-section the whole 


Figure 19. Concrete posts. 


length, while still others are circular in form. A good form is a 
square cross-section five inches at the large, tapering to three inches 
at the small end, and reinforced with a one-half-inch rod or the equiva- 
lent at each corner. The corner and gate posts should be nine inches 
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and seven inches at the two ends (Fig. 19). All fence posts should be 
reinforced. 

Posts are not difficult to mold. A stiff, strong mold is required, 
made in the shape of a trough, larger at one end than the other and 
tapering on all four sides. (See Fig. 20.) The wiring attachments 
ean be placed on the open side of the form. The aggregate used in 
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Figure 20. Fence posts. 


the concrete should not exceed three-fourths inch in size of pieces. 
The concrete must not be too wet and should be firmly tamped into 
the molds. The forms can be removed in from 48 to 60 hours, de- 
pending upon the conditions. They should be protected from the 
sun and air currents, and kept moist for four or five days. 
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An advantage in making a post of the same cross-section, say five 
inches square, is the ease and rapidity of making the molds. Long 
trough-like molds can be made without sawing and cutting, and by 
putting in blocks at the 614-foot intervals several posts can be made 
in the one set of molds at the same time. 

The wiring attachment can be arranged in different ways. Holes 
may be left through the posts at intervals where the fence wire is 
to be fastened by greased bolts or iron pins placed through the con- 
erete and withdrawn when it has begun to set. The fence wire 
can then be wired through these holes or ships of plank ean be bolted 
to the side of the post through them and the wire attached to the 
plank. A spike can be left in the concrete at intervals and the fence 
wire attached to these, or bent pieces of wire, with the ends embedded 
well into the conerete, the wire forming a loop on the side of the 
post to which the fence wire may be wired by means of a _ hog- 
ringer and rings. 

A better, but possibly a little more expensive, way is to have 
a bar of iron for each post, about five feet long, one-fourth inch 
thick by one-half inch wide, and bent the wide way of the bar at each 
end for about four inches in length, as in Fig. 20. These bent ends 
can be placed three inches into the green concrete post when it is 
finished, leaving the body of the bar parallel with and an inch from 
the face of the post and the broad side to the post. The fence wire 
can be wired to this iron bar. 

Two men can make 40 to 50 of these posts per day at a cost of 
30 or 40 cents per post, depending upon the local prices. This price 
includes the entire cost—forms, labor and all material. The cement 
alone, which is usually about the only actual cash cost to a farmer, 
is eight or ten cents per post. 

Patented post forms and fasteners for the wire are also adver- 
tised in the farm papers. 


PRACTICAL EXAMPLES. 


FOUNDATION SILLS FOR GRANARY. 


Mr. J. H. Crowell of Bertrans, Mo., has constructed six foundation 
sills for a granary, each thirty-two feet long with a section fourteen 
inches wide at bottom, six inches wide at top and twelve inches 
high, containing 5.9 cubic yards. About five and one-half cubic 
yards of sand and gravel were used and five barrels of cement. The 
cost was $17.20 for material and $7.00 for labor. Old scrap lumber 
was used for forms. The cement, sand and gravel was mixed dry 
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by turning three times, and after water was added, the mixture 
was turned twice. Mr. Crowell considers concrete the best and 
cheapest foundation material available there. Experiments made 
indicate that a mixture of one part cement to seven parts sand could 
be made into cement blocks suitable for foundations at a cost here 
of ten cents for a block 14”’x14”’x6”". 


FENCE POSTS AND WATER TROUGH. 


I have concrete fence posts on my place that are made of 1 part 
cement, 2 parts sand and 3 parts gravel. They are reinforced with 
two strands of No. 9 wire or old barbed wire. The cement and sand 
were mixed together dry, the gravel then added and mixed, when 
water was added sufficient to make it the consistency of stiff mortar. 
My fence post moulds are made of 3 pieces of 2x4 timber and one 
2-inch plank. The cement alone cost me about six (6) cents per post. 

An open water-trough, built of concrete, about 200 feet long, 
with a good fall to carry off waste water from the house, is one of the 
best structures I have on the place. 

JULIUS ALBRECHT, 
Commerce, Mo. 


Figure 21. Concrete porch pillars and floor, J. F. Short, California, Mo.; 12x26 
feet on one side of building, 5x15 on other. Highest point from ground, 6 feet; cir- 
cular pillars, 36 inches in circumference. Floor 5 inches thick, one solid piece, rein- 
forced with 14-inch twisted bars. 


TWO-STORY RESIDENCE. 


In the summer of 1906 I built a two story residence 28x38 feet. 
It was boxed and then covered with expanded metal lath, on which 
was applied a coating of mortar of 1 part cement to 2 parts sand. 
The mortar was of a consistency that it could be applied with a 
trowel. It is very satisfactory. 
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A porch 14x20 feet, 7 feet from the ground, in one solid piece, 
was built to it with a cellar underneath. The conercte in the porch 
was 1 cement, 3 sand and 3 gravel, reinforced with sliding door- 
track bars, one every 6 inches. It was finished with a 1 to 2 mortar. 
There are no cracks and it does not leak. 
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Figure 22. Dairy barn floor, Fred North. 


Fig. No. 22 is end elevation of a floor to a dairy barn built in 
1909. Both barn and floor are of concrete. This floor is made with 
a mixture of 1 part cement, 3 parts sand and 5 parts of fine creek 


gravel, finished and troweled off with a 1 to 2 mortar. 
FRED NORTH, 
Neosho, Mo. 


HEN HOUSE AND CORN CRIB FLOOR. 


I have constructed a cornerib floor and a hen house of conerete. 
I find the cornerib floor too damp. 

The hen house is 12x20 feet with a flat roof 5 inches thick. My 
proportion of concrete was 1 cement to 7 chats. Field rock was 
used in the walls to fill up and cheapen the work. The roof was 
reinforced with wagon tires and gas pipe spaced about 1 foot one 
way and 3 feet the other. The roof leaked like a sieve until it was 


washed with pure cement. 
H. G. RICHARDSON, 


Neosho, Mo. 


EIGHTY RODS OF FENCE. 


Having a lot of loose boulders, or field rock, on my farm, I used 
some of them to build a fence, now completed, 80 rods in length. In- 
stead of mixing sand with the cement, I used our mine refuse, called 
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‘tailings’? or by some ‘‘chats.’’ This material. is ground flint, 
erushed to from double the size of a pea to fine sand. 

My forms were 2x12 inch plank, 16 feet long, held together by 
yokes constructed of 2x4 pieces, nailed together at the top so they 
could be slipped off to remove the forms. In building I would first 
put in a course of field rock and then grout them in with a mortar 
of cement and chats; then another course, and so on, until the top 
of the fence was reached, when I placed large boulders on the top 
embedded in the mortar. Nothing but a sledge will knock them 
off. The fence is 8 inches thick and 314 feet high. The cement cost 
me about 60 cents per rod. 

This fence was placed around an old wire fence which was not 
disturbed, but the wire, posts and all were embedded in it. 

All my corner and gate posts are set in rock and grouted with 
cement, and if this old world should ever turn over something will 
be found sticking in it on this side. 

J. J. HARRISON, 
Webb City, Mo. 
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Figure 28. Cross section in construction of weighing scale, frame and box. 


SCALE FRAME AND BOX. 


The uses of cement around the farm home has been well de- 
veloped through the community southwest of Monett, Mo. This is 
largely due to Asa F. Wormington, who took up the work at odd 
times of leisure from his farm work. Figs. 23 and 24 are of a weigh- 
ing scale, frame, box and all built by him, among other things, for J. 
F. Mermoud, which he describes as follows: 

Aas 
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“The old scale pit was already built of stone masonry, upon 
which I began the concrete work. The concrete beams around the 
wagon platform were made 8x8 inches, using 2x8-inch stuff for frame 
work. The beam between the wagon platform and the scale box is 
supported under the center by an 8x8 inch pillar. The floor along 
each side of the wagon platform is 3 feet wide, including the beams, 
and 4 inches thick.’’ 


Figure 24. View of scale box, concrete, showing scales and lowered wooden door. 


‘“‘The outside of the moulds for the scale box was 3 feet 914 
inches x 3 feet 914 inches x 12 inches thick in the clear. The in- 
side of these moulds was 3 feet 314 inches x 18 inches on the outside, 
thus leaving the sides 3 inches thick and the top 2 inches. The in- 
side of the moulds was of light, soft material, so that it could be 
torn out. Other than the opening for the seales and a 3-inch hole 
for the balance rod, the scale box is solid concrete.”’ 

‘‘All of the framing was ready, even the scale box mould set 
up, plumbed and braced exactly where it ought to be, before any 
conerete was mixed. The bottom of the box was put on a level 
with the platform and held in place by driving two posts in the pit 
and two on the outside of the side platform. Then two pieces, 2x4— 
one piece near the top and one near the bottom, were nailed to each 
end of the box and to the posts.”’ 

ASA F.. WORMINGTON, 
R. F. D. 4, Monett, Mo. 
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WALKS, PORCH AND FLOWER URN. 


This view (Fig. 25) of the side and south face of my residence 
shows a concrete flower urn in an angle of the walks, a concrete 
side porch and a small percentage of my concrete walks. 

This porch has a very strongly built floor. It is in one solid 
eonerete block, 4 inches thick, 9 feet wide and 16 feet long. It rests 
upon 13 concrete pillars 2 feet high, those at the corners being 12x12 
inches, the others 8x8. These pillars were moulded separately and 
set up and plumbed on the foundation. 

An excavation to below the frost line and to a solid bearing was 
made for the foundation and filled with rock, small gravel and sand, 
well tamped as it was placed. When this was done and the pillars 


Figure 25. South face of residence of J. F. Mermoud, Monett, Mo. 


set, a framework was built up out of 2x8 stuff to within 2 inches 
of the top of the pillars, and a platform of 2-inch material built on 
this framework to receive the floor. A 2x4 around the outside then 
prepared the forms for the flooring. The concrete mixture was 1 
part cement to 5 parts chats. 
J. F. MERMOUD, 
Monett, Mo. 
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MANURE PIT AND POULTRY HOUSE. 


Mr. Mermoud has also constructed a manure pit and poultry 
house of concrete. The manure pit is 8x12 feet x 3 feet deep, inside 
dimensions, with an addition 4x5 for out privy. The walls and floor 
are 8 inches thick, composed of concrete, 1 part cement and 6 parts 
natural creek gravel. A 114-inch gas pipe was put upright in the 
walls at each corner, 18 inches into the conerete, and extending 3 
feet above. The posts of the roof are set into these gas pipes, so that 
it may be removed when loading wagons from the pit. 

The poultry house is of wood 14x40 feet with a conerete floor. 
The floor consists of a few inches of field rock -grouted with sand 
to raise above the dampness, over which is 4 inches of concrete, com- 
posed of 1 part cement to 7 parts creek gravel, and finished with 
14 inch of 1 to 3 sand mortar. 


WELL COVER AND WASH BOWL. 


The conerete work in and around my farm building has been 
done by Mr. Wormington and myself. The foundation for the house 
was excavated to a firm soil and filled first with a course of field rock, 
well rammed, then a course of conerete composed of 1 part cement 
to 6 parts natural gravel, until brought to the required height, the 
last course being of concrete. 

The porch floors and walls were made in the same manner except 
that small rock were used in the walk foundations. Both the porches 
and walls were finished off with a mortar of equal parts of cement 
and sand. 

We made a form 8x8x1 feet of 1 inch lumber for the well cover- 
ing and fitted a smaller one inside of this, making the smaller form 
the size of the desired pump opening. The concrete was put into 
place between these forms. The conerete was 1 cement to 6 chats, 
finished off with one inch thickness of 1 part cement to 2 parts sand. 

The wash bowl, or basin, had been in the moulds several days 
before the well covering was made and was ready to set into the 
green concrete of the well covering. The stem and bowl of the wash 
basin were moulded separately from a mixture of 1 part cement to 
2 parts chats. The mold for the stem was a stiff piece of tin 24 
inches long, and so lapped that the opening was of the shape of the 
frustrum of a cone, 6 inches in diameter at the larger end and 4 
inches at the smaller. This mould was placed, with the big end 
down, on a smooth surface and a 14 inch iron rod 26 inches long 
placed upright in the center. The 2 inches extra length of rod ex- 
tends up into the conerete of the bowl to stiffen the attachment. 

The bowl was moulded in an old iron kettle of about the desired 
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size. A piece of round wood 3 inches in diameter was placed upright 
in the center of the bowl to provide an opening for the iron pin left 
in the stem. Another piece of wood, 1 inch in diameter, was placed 
to one side for the drain hole. Each piece of wood was greased with 
lard and wrapped with paper to make doubly sure they could be re- 
moved without injury to the concrete. The bottom of this bowl is 
made 3 inches thick and tapers off on the sides to 2 inches at the 
rim. It is 5 inches deep on the inside. 

The stem was set into the green concrete of the well platform, 
or covering, and mortar worked around the foot of the stem till 
secure and shapely. After this had set the wooden plugs were re- 
moved from the bowl, set on the stem and mortar worked and tamped 
in the opening left by the larger plug and around the iron connecting 
pin until even and smooth with the interior of the bowl. 

WASH MONTGOMERY, 
Monett, Mo. 


Figure 26. Inside skeleton frame for cellar as built at McCormicks. 


CYCLONE CELLAR. 


This cyclone cellar (Fig. 26), built by Mr. Wormington for the 
family of Andy McCormick, has a floor 7x10 feet x 5 inches thick; 
walls 4144 feet high x 12 inches thick; roof is a half cirele 12 inches 
thick, reinforced with 10 wagon tires 15 feet long. The entrance 
has steps of 12-inch tread and are 12 inches thick, with sidewalls 
8 inches thick. The mixture is 1 part cement to 6 parts chats, coated 
on inside and outside with 1 part cement to 2 parts sand. 

The reinforcement cost $13.25 delivered. 

Cement cost 43 cents per sack delivered. 

Sand cost 10 cents per bushel delivered. 

Chats cost 10 cents per 100 pounds delivered. 

Haul is 214 miles from Monett. The total cost was $153.00. 

The ground plan of the concrete cellar (Fig. 27), built by Mr. 
Wormington for Robt. Teel of near Monett, Mo., is 10x14 feet out- 
side dimensions. The side walls, 10 inches thick, are 6 feet high, 2 
feet below and 4 feet above the surface. The oval roof has a rise 
of 3 feet 2 inches and extends 1 foot beyond the side and end walls. 
It is 7 inches thick except on the side extensions, which are 4 inches 
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at the edge. The only reinforcement used is a 1 inch square rod, 
10 feet long over the door. The roof is supported across the center 
by a 4x8-inch concrete beam. The mixture in the walls is 1 part 
cement to 7 parts natural creek gravel. In the roof it is 1 part 
eement to 5 parts mining chats. 


Figure 27. Concrete cellar built by Mr. Wormington for Robt. Teel. 


cit eins aime miele 
oO . 
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Figure 28. Watering tank on the Ozark Stock Farm. 


WATERING TANK. 


The watering tank (Fig. 28) was built two years ago of plain 
eonerete and holds water like a jug. The inside dimensions are 
18x20 feet x 2 feet deep. The side walls are 12 inches at the base 
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and 6 inches at the top, the bevel being on the inside. The mixture 
is composed of 1 part cement to 6 parts sand and coated with 1 part 
cement to 3 parts sand. I used 10 bushels of sand and 4,200 pounds 
of cement. The total cost was $32.00. 
EK. ARNAUD, Proprietor, 
The Ozark Stock Farm, 
Monett, Mo. 


Figure 29. Watering tank. 


REINFORCED WATERING TANK. 

The above watering tank (Fig. 29) is 8 feet square, the side 
walls 5 inches thick and the bottom 6 inches. Each corner is rein- 
forced with one old wagon tire at 6 inches from the top, bent at a 
right angle and extending 3 feet each way. The mixture is 1 part 
cement, 2 parts sand and 3 parts gravel. 

The excavation extended the extreme size of the tank to below 
the probable freezing point, and was filled with broken, well tamped 
rock to near the level of the ground. The outside forms were 30 
inches high and an extension of the foundation forms. This outside 
form was solid, while the inside one was built up in sections as the 
wall progressed. In order to seal the side walls to the bottom, a 
groove about 2 inches wide, 1 inch deep and 2 inches inside of the 
outside form was made in the bottom while yet fresh and stiff. The 
bottom of the inside forms were braced by timbers from side to side 
(the first brace resting on the bottom of the tank) and securely 
wired across at the top. The concrete was well tamped as it was 
placed and the forms left on about one week. 

Old lumber, smooth and well shaped, was used in the forms. 
A gas pipe with an elbow was placed through the wall and sunk into 
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the bottom. The elbow on the pipe turns up so that a section of 
pipe can be screwed on reaching to the height desired for water 
level in the tank. In this way it is an overflow pipe, when by re- 
moving the section it becomes the drain pipe. The other ingredients 
with costs were as follows: 


5 gacks Portland Cement....... eereseeee Seton cas $2 40 
2 loads sand, 3 loads gravel..... Sk ach ote eae 2 00 
PRT OUD Chi C2Velll nao yoo a ome os a cae ob QC 2 00 

$6 40 


L. D. DUNAWAY, M. D., 
Caplinger Springs, Mo. 


CEMENT TILING. 

I made and placed 5,000 feet of 4-inch cement tiling last year 
and found them so satisfactory that we made 9,000 feet more, to be 
laid this season. 

With the exception of the casting (A) and the casing (B) in 
Fig. 31, we made the machine ourselves at a cost of CLO dheense a 


Figure 30. Making cement tile on the farm. 


hand tiling machine with a single bar tamper. It is installed in the 
frame shown in Fig. 30, the guide and round tamper arranged as 
shown in Fig. 32 on truck and rollers, so that it can be rolled back 
from the tile as in Fig. 33. The guide post sets on top of the inner 
core and is kept in place by an iron pin extending from guide post 
to 34 inch hole at top of the inner core. The guide post is raised by 
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a rope and lever (Fig. 31), and so tabled that all can be rolled back 
in order to lift the tiling, still incased in the outside casing, from 
the machine. Fig. 30 shows the tile being removed from the out- 


side casing. 


Figure 31. Making cement tile. 


Figure 32. Making cement tile. 


We used a mixture of 1 part cement to 6 parts of sand. One hun- 
dred pounds of cement made about 110 feet of 4-inch tiling. The 
sand and cement should be mixed dry and then moistened until it 
resembles brown sugar, when it is thoroughly tamped. If the til- 
ing cracks or sticks to the casing it is too wet. If upon removing the 
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tile it drops out of the casing, it is either too dry or not sufficiently 
tamped. In curing, the tiling must be kept damp by sprinkling 
freely for from 3 to 5 days, and placed, when first removed, on a 


Figure 33. Making cement tile. 


smooth solid surface. After about 12 hours they may be removed 
and ricked up. Two men with this machine made 400 feet of 4-inch 


tiling in 10 hours. 
LS DUINA WAY, Mis 1D. 
Caplinger Mills, Mo. 


CEMENT BLOCK SILO. 


We have been using cement for the past six or seven years in 
stable floors and also in a one room solid wall (1 ft. thick, which 
we consider too thick) concrete house. For all purposes in farm 
buildings, we consider it the most satisfactory building material 
and the cheapest, when the saving in painting and general upkeep is 
taken into account. 

Two years ago we erected a silo 17x40 (Fig. 34) of cement 
blocks 8x8x24, made on a Miles machine. These blocks are faced 
with a 1% inch of 1 to 2 mixture, while the body of the block is 1 to 6, 
using ordinary creek gravel as the aggregate. 

Cement mortar was used in the wall and an ordinary two-point 
galvanized barb wire as a reinforcement to take the strain of the 
settling silage. The silo has proven entirely satisfactory in every 
way and is an ornament to any farm. 

We are rather at sea on the cost. All the work except the lay- 
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ing of the blocks was done by ordinary farm labor at odd times, but 
I shall estimate the cost at $425.00. 
The silo extends 8 feet under ground, which brings the bottom 
on a level with the cow stable floor of the bank barn. 
JOHN E. HOSMER, 
Hosmer Dairy Farm, 
Marshfield, Mo. 


Figure 34. Cement block silo, Hosmer Dairy Farm. 
MILK HOUSE. 


I have a milk house made entirely of concrete which is 10x12 
feet x 614 feet high of 6-inch walls and 4-inch roof. The house is 
above the ground. The concrete proportion is 1 cement, 2 sand, 
and 4 gravel, mixed on a mixing platform made of planks. 

The walls extend 18 inches below the surface of the ground; the 
floor is 6 inches above. ‘The inside frame for the forms, roof and all, 
was built as a whole, leaving a 6-inch opening in the roof for a 
ventilating shaft and framing for the door and a window. Upright 
posts were spaced 2 feet and well braced on both inside and outside 
forms. The outside forms were built up, two boards at a time, as 
the conerete work progressed. 

This was found to be too warm in the summer time unless the 
door, which was screened, was left open at nights. By closing the 
door during the day the temperature remained stationary and cool. 

HARRY NEWBRO, 
West Plains, Mo. 
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SUBSTANTIAL FARM RESIDENCE. 


The two figures 35 and 36 show some farm cement construction 
which I have recently completed. In my judgment this is the best 
form of building, especially in South Missouri, of which I have any 
knowledge. The farmer himself could build this same house at 
a saving of probably three hundred or four hundred dollars ($300 


Figure 35. Concrete residence, A. M. Winner, West Plains. 


Figure 36. Concrete construction, A. M. Winner. 


or $400) less than it cost me. I had to pay 20 cents per wagon 
load for the two hundred loads of rock I had gathered up to put 
into the building. It eost me 35 cents per load for the sand and 
gravel used—one hundred and sixty-five loads (165). At the time 
I bought my cement it cost me two dollars and ten cents ($2.10) 
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per barrel landed here, and it cost me 20 cents per barrel to get it 
hauled out to my farm. It cost me six dollars ($6.00) per thousand 
to have my lumber hauled from the mill, about thirty (30) miles. 
I had to pay also for digging cellar, cistern, foundation trenches 
and all the unskilled labor in mixing and handling the cement. 
Now the ordinary farmer and his boys could have done at odd times 
all these things themselves and saved all the money that I had to 
pay out. The entire lower floor of the house is of cement six inches 
thick. I find that three or four inches would have been ample. 
The floor of the dining room and kitchen forms the roof of the double 
cellar. To support this cement floor I put across a double thick- 
ness of American Steel Woven Wire, with a six-inch mesh, covering 
the entire space with it. I also used thirteen steel wagon tires, which 
I bought second hand for 30 cents each, turning one foot of each 
end up into the concrete wall. Some of my farmer neighbors, in 
giving me advice, felt inorally certain that this floor would cave in. 
Knowing that they would spread their knowledge far and wide, I 
took the additional precaution of building a sixteen-inch concrete 
pillar in the center of each cellar. JI also had angle bars and many 
braces of different shapes made out of wagon tires at a very low 
cost and put one every two or three feet in each corner of the wall; 
also used them in every other place where there was a possibility of 
the building settling and forming a erack. My walls are nine inches 
thick and there is not a crack in the building from top to bottom. 
I used Portland Cement of the best quality and could now, with my 
experience, build fully as good a house with twenty-five barrels less 
of cement than I used. The size of the house, including porches, is 
thirty-three by fifty-three feet. I built the house on the highest 
point of the farm, on a bare knoll, so that I could get the air and 
sunshine and no dampness, and found that it was a success. One 
hundred feet south of the house I have forty (40) acres of timber, 
but I get all the shade I want from the porches. 

I might mention that the columns of the porches are also of 
cement and are reinforced by steel boiler tubes three and one-half 
inches in diameter and eleven feet long, which I bought from a 
second hand iron man at fifty cents apiece. I also used them for the 
down spouts of the house and to carry the water underground to 
the cistern. My cistern is a model and the barn is also a good one. 

A. M. WINNER, 
West Plains, Mo. 
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CONCRETE ON DAIRY FARM. 


We have used concrete to a limited extent only on our farm, 
namely: 

A manure ditch 6 inches deep, 18 inches wide and 250 feet 
long at the cow barn, and a concrete floor to the dairy house. 

We have built three large concrete watering tanks, two square 
aud one round. The forms for these were made of any old boards 
that could be worked in. The walls and bottom are 6 inches thick. 
The concrete was a proportion of 1 cement to 6 clean creek gravel, 


Figure 37. Running watering tank. Note tie bands of iron across interior of 
tank; outlet for cleaning emtier at the bottom. Tank is 8x3x2 feet, with 8-inch walls. 
J. F. Short, Caifornia, Mo. 


natural, with a finishing coat of 1 part cement to 2 parts sharp river 
sand. The reinforcement was old barbed wire, four or five strands 
twisted together. 

The ingredients were first mixed dry with the cement, water 
added, and then turned about three times. Water was added until 
the mixture had the moisture of good plaster mortar and would 
slip nicely from the shovels. It was well tamped into place. All 
our concrete work has been in use from 2 to 6 years and is as good 
as ever. 

Yours respectfully, 
REDMAN & HURST, 
Redhurst Farm, Tipton, Mo. 


Cement for the Farm. 447 


SILO, BARN FOUNDATION, CULVERTS, 


I have a conerete silo 50 feet high, 16 feet in diameter and with 
a solid 6-inch wall. We excavated 6 feet below the surface of the 
eround for the foundation and made the circular foundation wall 12 
inches thick to the top of the ground. On this we built the silo wall 
6 inches thick for the entire height. 


Figure 38. Built by Ed. Zimmerman, Garden City, Mo. 


The inside forms were made of ordinary cypress weather- 
boarding, nailed to 2x4 pieces 8 feet long, and set 2 feet apart 
around the inside. We had two sets of these 8-foot forms, and as 
we reached the top of one we would nail to the next, leaving 6 to 
8 inches of lap, and plumbing up earefully with a plumb. 
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The outside form was No. 18, galvanized sheet iron, 18 inches 
wide and 54 feet long, riveted to an angle iron at one end and bolted 
to an angle at the other. 

The only reinforcement used was one strand of barbed wire 
each way and 18 inches apart. 

The concrete mixture was 1 part cement, 2 parts sand and 4 
parts creek gravel. The gravel was hauled from a nearby branch 
and was screened before using. The cement and sand was _ first 
mixed dry and then the gravel wetted and added and the whole 
wetted and thoroughly mixed. 

All work was done with my regular farm force and I have not 
a detailed cost. The total cost, however, was about $600.00, of 
which $160.00 was for cement and $40.00 for nails, forms, lumber, 
etc: 

I have fed four crops out of this silo and it has proven efficient, 
with but one fault to find with it. As the concrete becomes seasoned 
and dried out, it absorbs some moisture from the ensilage where in 
contact with it, causing slight loss at the outer side. This, I hope, 


’ which is 


to overcome before refilling by the use of ‘‘Dehydratine,’ 
reported to make concrete moisture or waterproof, and which may 
keep it from absorbing moisture from the ensilage. 

Aside from the silo, I have foundation walls for a barn and 
two flat top culverts of conerete. The culverts are each an 8-foot 
span and 12-foot roadway. The abutments are 18 inches thick at the 
bottom and 12 inches at the top. The floors are 12 inches thick, re- 
inforced near the bottom with second hand angle irons and American 
fence wire. The conerete was proportioned the same as for the silo. 
Both culverts have been in use for some time and are satisfactory. 
Threshing machine outfits, engine and separator b»ave crossed them 
without apparently a jar or crack. 

In this locality, where we have to haul cement and lumber four- 
teen miles, but with sand and gravel plentiful in the creeks and 
branches (and free), the cost of conerete work is from 14% to 2 
times more than wooden structures. Experience teaches me, how- 
ever, that with the longer life and satisfaction which concrete gives, 
it is the cheapest for a long time use. 

ROBT. E. MITCHELL, 
Woodlandville, Mo. 


CIRCULAR WATER TANK. 


The circular water tank, shown in Fig. 39, is on the farm of H. 
G. Windsor, Boonville, Mo. The inside diameter is 12 feet. It is 
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Figure 39. Circular tank, H. G. Windsor, Boonville, Mo. 


Figure 40. Looking down into empty concrete watering tank. 


A—29 
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10 feet high and the wall is 7 inches thick, reinforced with barb- 
ed wire—one strand near the outside and one near the inside every 
foot apart. The foundation is 8 inches of crushed rock on a firm 
earth. The bottom is 5 inches thick, placed on this 8 inches of tamped 
broken stone. The mixture is 1 part cement, 2 parts sand and 3 
parts clean creek gravel. (Cost $80.00.) 


REFLECTIONS 


Concrete requires careful proportioning, mixing and curing. 

Cement buildings should not be plastered directly upon the eon- 
crete wall. 

Concrete beams, and any concrete with a span of over 4 feet, 
should be reinforced. 

Build concrete fence posts in a warm shed or in the basement 
during the winter. They will be better for the weeks of seasoning. 

Never apply cement or concrete to a dry or foul surface. Clean 
and dampen the surface, and if necessary, roughen it. 

Use clean water and clean ingredients. Mix thoroughly and 
put into place at once. Do not guess at measurements and propor- 
tions. 

Concrete yet in the plastic state must be handled with care. It 
should be well aged before handling and well set before removing 
the forms. 

For sidewalks and floors use a tamper with a base 10 or 12 
inches square, and tamp gently till the water appears on the sur- 
face. 

Conerete houses will be damp until the concrete has well 
seasoned. The hollow wall will make a dryer building, warmer in 
winter and cooler in summer. 

Never use cement that has once set. Throw it away or crush 
it up to be used as aggregate. Never patch concrete if it can be 
avoided—patch work will sooner or later be seen or become de- 
fective. 

Cement must be kept perfectly dry. When storing be sure that 
dampness from the ground or otherwise does not reach it. If ex- 
posed for a period in damp weather, cement will absorb moisture 
from the air and be injured. 

When making blocks in the open air, cover the finished blocks 
with some light cloth to protect them from the air currents and 
the sun. Never fail to keep the green block moist—let the spraying 
resemble a mist. 
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Foundations should become well seasoned and set before the 
weight of a wall or superstructure is placed upon them. The walls 
also should be well seasoned before the weight of roof or other parts 
of the superstructure is put on them. 

If the joints between concrete blocks in a building are not point- 
ed up, the rain falling on the outside may enter at the joints. Wash 


Figure 41. Circular concrete water tank. 


down the monolith walls with waterproofing. Place a waterproof- 
ing substance—tar felt or paper—on the foundation to prevent the 
moisture from penetrating upward into the walls from the ground 
or basement walls. 

Conerete will not give satisfaction if poorly made. It is not 
“*fool-proof,’’ and while expertness is not altogether necessary in the 
ordinary farm uses, it still requires judgment and some knowledge 
of workmanship. Care and vigilance are necessary in order to 
obtain good results. Cheap labor may mean an expensive structure. 
Unless you know cement, get some one who does until you learn it. 

Mixing platforms should be water-tight. It is well to cover 
the working side with galvanized iron or sheet metal of some kind. 
Some prefer to have the ends of a platform sloping upwards and side- 
boards 6 inches or 1 foot high, with rounded corners, thus making 
a box of it somewhat after the shape of a flat-boat. Six feet wide 
and 8 feet long, or 8 feet square, is a convenient size for small batches 
for farm uses. 

Fresh concrete should be protected from the weather—hot and 
dry or the cold. Weather cracks (fine hair cracks), which often ap- 
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pear upon the surface of concrete, can frequently be prevented by 
keeping the conerete dampened and shaded from the sun for a week. 
A very rich mixture of mortar or conerete is more liable to these 
weather cracks than a lean mixture. If well made concrete blocks 
are kept moistened for a week after making and are then sub- 
merged in water for twenty days, crazing is not likely to appear. 
Concrete is not everlasting. A good concrete may last for an 
age, or for ages, but many of the concrete structures now being 


Figure 42. Residence of Col. Moore, Nevada Mo. Concrete block walls, with 
sasbestos shingles on roof and sides, thus making the entire exterior fireproof and 
enduring. The asbestos shingle is manufactured of mineral fibre, asbestos and cement, 
and cost, on this roof, $13.50 per square, in place. 


built will crumble long before many of their most ardent admirers 
realize. Too much depends upon the quality of the ‘‘ingredients’’— 
cement, sand and stone, and upon the method and manner of build- 
ing, mixing and placing, as well as upon the climatic and other condi- 
tions, to say that, ordinarily, conerete has the longevity that some 
give it. Generally speaking, however, good concrete is as enduring 


as the most lasting of building materials. 


CROP REPORTS, HOW AND WHY COMPILED. 


(By W. L. Nelson, Assistant Secretary, Missouri State Board of Agriculture.) 


Bookkeeper for a million farmers—that’s what the Secretary of the 
Missouri State Board of Agriculture really is, although keeping books 
is only a part of his business. Each year the Secretary arranges for 
and direets more than 250 farmers’ institutes, issues a monthly bulletin 
on some agricultural subject and answers several thousand inquiries 
that have to do with almost every phase of farm life. 

As the farmers’ bookkeeper, it is the Seeretary’s duty to issue 
monthly crop reports during the seeding and growing seasons, and an 
annual report at the end of each year. The monthly reports, always 
made public at exactly 12 o0’clock noon on the first Saturday in the 
month, with the exception of the month of December, when the report 
is issued on the second Saturday, are issued in April, May, June, July, 
August, September, October and December. <A special wheat and oats 
report is issued in November. The material for all these reports 1s 
furnished by some 600 crop correspondents, representing every section 
and every county in the State. These reporters are representative 
farmers, chosen because of their honesty and ability to make true and 
concise reports, and because of their interest in agriculture. They serve 
the State without pay, receiving in return for their services only the 
erop reports and other publications of the Board of Agriculture. 

On next to the last Thursday in each month preceding the month in 
which a crop report is to be issued, a list of questions, to be answered, 
and from which the next report will be made up, is mailed to each 
correspondent, who is advised as to when his report must be in. As 
soon as a sufficient number of reports have been received at the Secre- 
tary’ office in Columbia, the work of tabulation is commenced and con- 
closing 


ce 


tinues until all of the reports are in or until the time set for 
the entries.’”’ 

It is a noteworthy fact, and one that goes far toward proving the 
reliability of the reports, that when a dozen or more returns have been 
received from any section, the average of these may be made and will, 
after all the correspondents have been heard from, be found to vary but 
little, if any, from the final figure. 

Another proof of the trustworthiness of the crop reports, both 
State and National, is that with a different set of correspondents, and 
in some respects a different system of collecting the data, there is sel- 
dom, if ever, any great difference. For example, the government re- 
port places the value of Missouri’s wheat crop for the year 1909 at $29,- 
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990,000, while the Secretary of the Missouri State Board of Agriculture 
reports its value at $29,608,414. The value of the Missouri oat crop is 
placed by the National Government at $8,011,000, and by the State at 
$7,500,794. The State’s corn crop is figured by the National Govern- 
ment to be worth $126,166,000, while the Missouri report places it at 
$114,844,044. Deduct from the government figures corn’s proportion- 
ate part (about 90 per cent.) of the $14,000,000 flood loss, which the 
State sustained during last spring and summer, and practically the 
same figures result. The State and Government reports are also ap- 
proximately the same as to the value of farm products. For instanee, 
the government, in giving the value of farm products in Missouri on 
December 1, last, places corn at 59 cents per bushel, wheat at $1.05. 
oats at 43 cents, barley at 68 cents, rye at 82 cents and potatoes at 67 
cents, tobacco at 13 cents per pound, and hay at $8.30 per ton. The 
Missouri State Board of Agriculture figures corn at 58.1 cents per 
bushel, wheat at $1.07, oats at 41 cents, barley at 65 cents, rye at S4 
cents and potatoes at 64 cents, tobacco at 13 cents per pound and 
timothy hay at $8.25 per ton. Comparisons, or rather parallels, like 
these, tend to give increased confidence in both the Board’s and the 
Bureau’s estimates. 


b] 


The word ‘‘estimates,’’ in referring to the crop reports, is used 
advisedly, for neither the State nor National agricultural departments 
make any pretense of giving exact figures. Both departments do con- 
tend, however, that the figures are more than guesses—that they repre- 
sent the best, and finally the combined, judgment of hundreds of men 
best qualified to know. For instance, when the Secretary of the Mis- 
souri State Board of Agriculture places the acreage seeded to wheat 
last fall at 1,923,887, it is not to be understood that the correspondents 
in each county ascertained the actual number of acres sown on each 
farm. 

Every ten years the National Government reports, following the 
taking of the census, on the acreage of all crops. This report serves as 
a valuable ‘‘check’’ for the State Boards, and the percentage of in- 
crease or decrease may easily be carried forward from year to year. 
In Missouri the acreage seeded to wheat in the fall of 1908 was esti- 
mated at 1,878,139. Two months ago, when the blanks were sent out 
for data from which to make up the crop report for December, 1909, 
one question asked was, ‘‘What was the wheat ‘acreage sown compared 
with that sown last year?’’ The answers were given in terms of per 
cent. The replies from each county were averaged so as to get the es- 
timated acreage for the county. Then the county rephes from each 
section were averaged for the sectional average. Finally the sum of 
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all the figures, divided by 114—the number of counties in Missouri— 
gave as a result 102.4, indicating that the increased acreage amounts 
to 2.4 per cent. Then multiplying 1,878,139, the original wheat acreage 
for the fall of 1908, by 102.4, the result is 1,923,887, which figures then 
become acreage basis for the 1910 wheat crop. All acreages are esti- 
mated in this manner. 

Yields and prices are reported as the correspondents, by their per- 
sonal knowledge and by inquiry concerning local conditions, find them. 
The reports from any given section, when not exactly identical, usually 
agree very closely, but in order to discover any discrepancy, to account 
for any “‘high”’ or ‘‘low,’’ and to eliminate any possible land boomer’s 
figures, the returns are ‘‘mapped’’ for comparison. That is to say, 
on blank maps provided for the purpose, the figures are recorded, the 
returns from each county being written in each county’s space on the 
map. Thus are the returns from counties in the same sections, and 
where the conditions are similar or identical, brought together so that 
they may be seen at a glace and careful comparisons made. If there 
are one or two reports that disagree very materially from practically all 
the others, an investigation is made to discover the cause. Then if the 
report still appears radically wrong, or if there seems no good reason 
why it should be given as it is, it may be necessary to arbitrarily change 
it to a ‘‘zone average,’’ or to discard it entirely. Thus it will be seen 
that the preparation of a crop report involves more than mere addition 
and division. The statistician, if he is to do his work intelligently 
and well, must have a pretty thorough knowledge of crop conditions, 
soil and farming methods in every section of the State. Rainfall, local 
floods and perhaps restricted drought districts, all enter in, and his 
knowledge of these may aid him in reconciling figures which otherwise 
might be regarded as unreliable. Or, on the other hand, he may, by 
knowing that a certain small stream overflowed and damaged the grow- 
ing crops along its banks, be able to understand why the correspondent, 
whose farm is in that particular bottom, has made such a pessimistic re- 
port. 

For convenience, the State of Missouri is divided into five crop 
report sections, as follows: 

Northeast Section—Adair, Audrain, Clark, Knox, Lewis, Lincoln, 
Linn, Macon, Marion, Monroe, Montgomery, Pike, Putnam, Ralls, St. 
Charles, Schuyler, Scotland, Shelby, Sullivan and Warren. 

Northwest Section—Andrew, Atchison, Buchanan, Caldwell, Car- 
roll, Clay, Clinton, Daviess, DeKalb, Gentry, Grundy, Harrison, Holt, 
Jackson, Lafayette, Livingston, Mercer, Nodaway, Platt, Ray and 
Worth. 
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Central Section—Benton, Boone, Callaway, Chariton, Cole, Cooper, 
Camden, Dallas, Hickory, Howard, Laclede, Maries, Miller, Moniteau, 
Morgan, Osage, Pettis, Phelps, Pulaski, Randolph and Salhne. 

Southwest Section—Barry, Barton, Bates, Cedar, Cass, Christian, 
Dade, Douglas, Greene, Henry, Jasper, Johnson, Lawrence, McDonald, 
Newton, Ozark, Polk, St. Clair, Stone, Taney, Vernon, Webster and 
Wright. ‘es 

Southeast Section—Bollinger, Butler, Cape Girardeau, Carter, 
Crawford, Dent, Dunklin, Franklin, Gasconade, Howell, Iron, Jeffer- 
son, Madison, Mississippi, New Madrid, Oregon, Pemiscot, Perry, Rey- 
nolds, Ripley, St. Francois, Ste. Genevieve, St. Louis, Scott, Shannon, 
Stoddard, Texas, Washington and Wayne. 

‘“What,’’? somebody may ask, ‘‘is the good of all these facts and 
figures? Why should the State issue crop reports? Is anybody bene- 
fited?’’ These questions might be answered by asking another, ‘‘ Why 
should any business man keep books?’’ The crop reports are valuable 
in many ways. They have a news value, a fact which almost all the 
daily papers, as well as many of the leading weeklies, are quick to ap- 
preciate. They represent an intelligent and unprejudiced discussion of 
yield and value, and serve as-a_ safe basis for buyer and seller. Many 
business men depend, to a certain degree, upon these crop reports for 
future plans. For this reason the reports are given the widest possi- 
ble publicity, being given out to the press, mailed direct to correspondents 
and published in condensed form in the year book of the State Board 
of Agriculture. 

Through these reports the buyer knows in a general way of the sur- 
plus products produced in any locality and where such products may be 
found. The prospective purchaser of land, by consulting these reports, 
is able to get some very valuable and reliable information concerning 
crop conditions, the output and surplus of the particular county in 
which he may be interested. No sensible business man would think 
about buying a business without looking over the books. Farming is 
a business. Suppose there were no ‘‘ farmers’ bookkeeper’’ for Missouri ; 
suppose the State made no reports and kept no record of crops and con- 
ditions. How would the ‘‘Show Me State’’ seem in the eyes of the 
people of other states? One of the most valuable features of the State 
crop reports is that they make it impossible for unscrupulous specu- 
lators to seriously influence the markets by bogus and misleading re- 
ports. If the State and National governments did not issue erop re- 
ports grain speculators would, and there would be no way, for the time 
being, to prove them false. For this reason speculators are believed to 
sometimes try to discredit the department’s reports. 
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It is as matters of record that the crop reports finally become most 
valuable. A comparison of any crop for a term of years is always 
interesting, especially now when so much attention is being given to 
the price of food products and to a study of the relation existing be- 
tween supply and demand. 

If the corn crop for ten years is noted it will be seen that the 
average yield for the State for that period of time was 28.8 bushels 
per acre, but that the yield in 1908 was only 26 bushels and in 1909 
only 27.4 bushels. The average annual State yield in bushels for the 
ten-year period is 202,800,185, but in 1908 the total yield was only 
173,573,422, and in 1909 it was 197,714,946—both years being below the 
decade average in yield per acre and total output. The lowest average 
vield per acre was, in 1901—the drought year—when the records show 
9.9 bushels as the State average. The next year all records were 
broken, with an average of exactly 40 bushels—eight barrels—per acre, 
for the entire State. 

The wheat reports for eight years show the average State yield per 
acre to have been 13.7 bushels, and the average annual output 31,699,739 
bushels. In 1908 the State yield was only 10.7 bushels per acre, con- 
siderably below the eight-year average, while in 1909 it was 15.3 bushels, 
or 1.6 bushels above. But not for three years has Missouri’s total out- 
put of wheat equaled the eight-year average. The figures are 28,830,- 
014 bushels in 1907; 20,684,819 in 1908, and 27,502,879 in 1909. 

When it is remembered that during the last eight or ten years 
the State’s population has greatly increased, these figures, which not 
only do not show an increase in the output of wheat and corn but for 
the last two years, indicate a material decrease, we find, if not food to 
appease hunger, at least, ‘‘food for sober study.’’ Corn, while it does 
not enter so directly into human foodstuffs as does wheat, is vet the 
principal ration for fattening stock. Most Missouri farmers ‘‘market 
their corn on foot.’’ 

Thus it will be seen that it is the duty of the ‘‘farmers’ book- 
keeper’’ to record unpleasant facts as well as pleasant ones. He must 
write down the losses as well as the profits. He must be more than a 
painter of rose-hued pictures. 


MISSOURI CROP REVIEW FOR 1909. 


(W. L. Nelson, Assistant Secretary State Board of Agriculture.) 


The total estimated value of Missouri farm crops for the year 
1909 is, according to figures compiled from reports made to the Mis- 
souri State Board of Agriculture by its six hundred correspondents, 
$209,219,478. This is $37,403,925 more than the estimated value of 
the 1908 crop, which was figured at $171,815,553. In the more than 
two hundred millions of dollars value for the crops of the year 1909, 
corn, wheat, oats, tame hay and forage, prairie hay, flax, rye, buck- 
wheat, barley, broomcorn, cotton, potatoes, tobacco, sorghum seed, sor- 
ghum syrup, clover seed, timothy seed, kailir corn, millet, cowpeas, 
castor beans and other minor crops, also miscellaneous vegetables are 
included, but live stock, poultry and orchard products are not repre- 
sented. 

The increase for the year comes largely on corn, wheat and oats, 
but other and less important crops also make a splendid showing. 

Corn.—The estimated corn yield for the year 1908, with an 
acreage of 6,530,410, was 173,573,422 bushels, worth at prices then pre- 
vailing $98,607,605. The total yield of corn for the present year (1909) 
is placed at 197,714,946 bushels on an estimated acreage of 7,205,396. 
The value of this corn crop is placed at $114,844,044—an average of 
one million dollars’ worth for each county in the State. This crop, 
measured in money, is the most valuable by several millions of dollars 
than the State has ever produced. The average yield per acre for the 
year was 27.4 bushels. 

The season of 1909 opened favorably and somewhat earlier than 
the average. As was pointed out in our April report, the indications 
were then for an unusually large acreage of corn. The price was 
high, old corn was scarce, and in a number of counties, especially in 
the southwestern part of the State, brome sedge, a troublesome weed, 
best gotten rid of by plowing the ground, had spread over many of 
the meadows and pastures. Added to this, the preceding fall and 
winter had been favorable for breaking ground for corn, thirty-two 
per cent. being broken before spring. 

This per cent. was the largest for five years. The soil, except in a 
few of the northern counties, was in excellent condition for planting. 
In the extreme southwestern part of the State a little corn was reported 
planted during the last week in March. During the month of April the 
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condition of the soil, except in a few counties in the southwestern part 
of the State, was too wet and cold. On May 1 only 59 per cent. of the 
land had been plowed, the delay being greatest in the northeast and 
northwest sections. During the month of May planting progressed 
very satisfactorily, only ten per cent. of the corn remaining unplanted 
at the close of the month. However, hard rains in many sections had 
washed the ground and caused a crust to form, so that it was hard for 
the corn to get through. Cool weather also gave wire worms and cut 
worms a chance to do considerable damage. Twelve per cent. of the 
crop had to be planted a second time. In spite of excessive rains im 
some parts of the State, corn made a satisfactory showing during the 
month of June. ° 

On August 1 the prospect for a bumper crop, except in a number 
of counties in the northeast and northwest sections, where the flood 
loss was very heavy, was the best since 1902. But the flattering pros- 
pects were not to be fully realized. A continued and wide-spread 
drought, which prevailed throughout the State during the entire 
month, and which was especially severe in the southwest section, doomed 
to disappointment all who had hopes for a great yield of corn, such as 
had been promised thirty days before. The condition of corn fell from 
88 to 66—a loss of 22 points during those thirty drought days. The 
drought was broken over most of the State in early September, and 
the fall season was such as to enable the corn to mature nicely. The 
quality, though, is but 77.5, as compared with 81 in 1908. The poor 
quality is due largely to the drought which checked the growth of the 
corn when it was in the most critical stage—the ‘‘roasting ear period.”’ 

At the end of the season it was seen that although Missouri had 
lost more corn by overflows than a dozen states produce and had been 
hurt by drought, she had still surpassed most other states. Nodaway 
county, in the northwest section, is the banner corn producing county 
of the State for the year 1909, its estimated yield being 6,653,778 
bushels. The leading county in the central section is Saline, with 
6,427,800 bushels. Johnson, with 4,002,801 bushels, leads in the south- 
west section. Other counties producing more than four million bushels 
of corn during the year are: Atchison, 5,765,585; Lafayette, 5,078,814 ; 
Carroll, 4,247,308. The output of these half-dozen Missouri counties 
for the one year is 32,176,086 bushels, or more than the combined corn 
production of eighteen states for the same period. 

The farm price of corn, as reported on December 1, ranged gen- 
erally from 50 to 65 cents per bushel, with a State average of 58.1 
cents—2.1 cents above the 1908 price and 13.1 cents more than for 
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1907. A significant fact is that for the year 1909 not one correspondent 
reports the farm price below 50 cents per bushel. In a few of the 
drought-stricken counties of the southwest section a limited number of 
correspondents report corn selling at from 65 to 75 cents per bushel. 

Wheat.—In the production of wheat every section of the State 
made a decided increase over the 1908 output, the total estimated yield 
on 1,800,005 acres being 27,502,879 bushels, as compared with 20,684,- 
819 bushels harvested from 1,927,728 acres in 1908. The value of the 
1909 wheat crop, figured at $1.07, the average farm price per bushel 
for the State being $29,608,414, as compared with $19,512,660 for the 
preceding year. ; 

The condition of the wheat crop on the first of December, 1908, 
was 79, this being ten points below the five-year average. During the 
winter, which was characterized by an unusually large number of sud- 
den and decided changes in temperature, there was a lack of snow cov- 
ering, so that by April 1 the wheat condition had fallen to 70, or 18 
points below the five-year average for the same month. An improve- 
ment of four points was made during April. The first of June showed 
a further advance of two points. Harvest came about two weeks late, 
and improvement immediately preceding cutting was very marked, 
indicating a much better yield and quality than had been promised a 
few weeks earlier. The preliminary State estimate for yield, made on 
July 1, was 14.3 bushels per acre, as compared with a ten-year average 
of 13.7 bushels. On August 1, when 41.7 per cent. of the crop was 
reported threshed, the quality was 92.8, as compared with 82 on August 
1, 1908. The final figures on the 1909 wheat crop place the average yield 
for the State at 15.3 bushels per acre, or a bushel better than the pre- 
liminary estimate. 

The banner wheat county of the State is St. Charles, with an aere- 
age of 51,772, and a total product of 1, 190,756 bushels. The largest 
wheat-producing county in the southeast section is Franklin, with an 
acreage of 67,243, and a total product of 1,008,645 bushels. Pike, in the 
northeast section, produced 753,160 bushels on 43,800 acres. The ban- 
ner wheat county in Central Missouri is Cooper, with an acreage of 
56,420, and a total product of 959,140 bushels. There is but little dif- 
ference in the total product of Jasper and Lawrence counties in the 
southwest section, Jasper having an acreage of 50,261 and a yield of 
753,915, while Lawrence, with an acreage of 52,151 has a total yield of 
730,114 bushels. After Franklin, the largest wheat-producing county 
iz Southeast Missouri, is Scott, with an acreage of 47,317, and a yield 
of 757,072. 
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The number of acres seeded to wheat in the fall of 1909 is placed 
at 1,923,887, a gain of 2.4 per cent. over the original acreage of the 
preceding year. The increase or decrease of the new wheat acreage, 
as given by sections, is as follows: Northeast, 15.9 per cent. more; 
northwest, 10.5 per cent. more; central, 1.1 per cent. more; southwest, 
9.8 per cent. less; southeast, 4.4 per cent. more. The condition of the 
new wheat crop was 93.5 on December 1, as compared with 79 on 
December 1, 1908, and an average of 81.4 for the five years previous. 

Oats.—With only 698,653 acres seeded to oats in 1909, as compared 
with 717,286 in 1908, the estimated yield was 18,808,576 bushels, an 
increase of 6,907, 186 bushels over the 1908 crop. This is a gain of 
approximately 58 per cent. The average yield for entire State was 
26.9 bushels per acre, as compared with 16 bushels in 1908. Figuring 
the crop at the State average of 41 cents per bushel, the value of the 
oat crop of 1909 was $7,500,794. Northeast Missouri produces more 
oats than any other section of the State, with Southwest Missouri fol- 
lowing. The banner oat county for the year was Knox, with an out- 
put of 1,056,750 bushels. 

It is interesting to note that the 1909 oat crop, the best in five 
years and considerably above the seven-year average of 22.6 bushels, 
was not put in as early as was the crop of 1908, the average yield 
for which was but 16 bushels per acre. On April 1, 1909, but 52.5 
per cent. of the oat crop had been sown, while 88 per cent. of the 
1908 crop had been sown by the first of April. This would seem to 
indicate that a late season for oat seeding does not necessarily mean 
a light yield, nor early sowing a heavy crop. The condition of the 
1909 crop on June 1 was 87, or three points below that of the pre- 
vious year. There was, however, a very marked improvement dur- 
ing the month of June, the condition on July 1 being 88, as com- 
pared with a five-year average of 71. The cold, wet spring rather 
delayed the growth of the plant, but favorable weather for the last 
few weeks before harvest made possible a good yield. 

Other Crops.—Cool and generally unfavorable weather retarded 
the growth of grass in some parts of the state last spring, but when 
cattle and other stock were placed on pasture they made good gains, 
as the grass was not so “washy” as it often is early in the season. 
Late summer pastures were cut short by dry weather. Meadows, 
especially clover meadows, were damaged by the alternate freezing 
and thawing of the winter and spring, many new meadows being 
“winter killed.” There is also a decided decrease in the output of 
‘both clover and timothy seed, due to the smaller acreage threshed, 
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which may be accounted for by the drought which was general 
throughout the State and most severe in the southwest section. 

The cotton acreage and yield for the year 1909 are both a little 
below the 1908 figures, but the shortage is more than offset by the 


higher price—13.6 cents per pound, as compared with 8.5 cents last 
year. 

Tobacco shows an increase in acreage of 11 per cent. over that 
of 1908, when the estimated value of ‘the crop was $244,629, the 
average yield per acre for that year being 825 pounds, and the price 
per pound 12 cents. The 1909 leaf tobacco crop is valued at $279,209. 

Broomcorn shows considerable increase in yield and a very de- 
cided advance in value, the estimated value of the 1908 crop having 
been only $42,000. 

Of the minor crops, and those not generally grown except in 


‘ 


limited sections, buckwheat, always a local ‘‘catch crop’’ of limited 
acreage, shows an increase, especially in the flooded districts of the 
northwest section of the State. 

Summary.—The year 1909 has, taken all in all, been a good one 
for Missouri farmers. In this connection it should be said that bet- 
ter farming as well as a fairly favorable season must be given credit 
for the very satisfactory showing made. The Missouri farmer is 
mixing brains with the seed that he sows, and is using his mind as 
well as his muscles. 

In the following pages of this bulletin will be found tables 
showing acreage, yield and value of the principal crops grown in 
Missouri in 1909, also tabulations on corn, wheat and oats for a 
term of years: 


Nore—tThis article, “Missouri Crop Review for 1909,” is a reprint from the 
December bulletin issued by the State Board of Agriculture. It is here reproduced 
in order to meet the demand for the information contained therein, and to place in 
more permanent form important agricultural statistics. Had Missouri a state 
statistical law, such as the Board has advocated, it would be possible to make our 
crop statistics much more complete and possibly more accurate. 
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Table giving acreage, average yield per acre, and total product of corn and of hay and forage, 


by counties, for the year 1909. 
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WV BTORI Ne gece ae Re ec eS 23,784 6 856, 224 11,143 | 16,714 
WiSHINESOMG -1e)5.ccn ner aie ee 29,769 625,149 12,586 15,732 
AW isnyEte yes ee mie ae ae 26 ,482 635,568 11,403 | 14,253 
WEDS tere Pty ne kor ee oe 45,253 995, 566 24,874 22,386 
TTR STECIET ee MON ec ge ce 51,486 1,184,178 27,342 43,747 
SERED tere Scars) ae crite ae se 38,770 969 , 250 21,340 21,340 
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Table giving acreage, average yield per acre, and total product of wheat 


for the year 1909. 
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and oats, by counties 


—— 

| Wheat. 

eer eRA eee” ots 

| A | oF sy 

| = ie | coo 

® e.- oad 

5 Op So 
mg | GR | Sid 
| Shen pae oo, 
(ewe! ole 22 
En S 

| ore oy 
Wes WER Balter a me ee eros 
Staite ty Acco ee vee 1,801,005 | 15.3) 27,502,879 

County. | 

1:10 (Vee eters oc nen Bee le 2,148 | 17 36,516 
AUIGTAIN® ore eons Seer 907 | 20 18,140 
PANTO Wit oe ioe ee 4,741 20 94,820 
ATCHISON aie tion aera 5,549 | 20 110,980 | 
BATE Vern eolae Seen 26,843 | 12 322,116 
BaLrtonee serene wee | 10,198 | 13 132,574 
Bates ae at eta e TNE 16,360 14 229,040 | 
BCNLOM Ma ice ich eae ne Ibs efile’ 14 164,038 
IBollingernw eee ie oe 16,656 12 199,872 | 
BOONES wen tide mitotane eres aelee 22,368 | 15 335,520 
BUI CHATIANIA espa icnitke meee 28,868 | 20 577 , 360 
1 EAU CE Dk eee tee oe etn Poe ae en 767 15 11,505 
Galdwelliosse eet cos eee eeeiczen Ve eey | 25,965 
Callaway each hike erties 26,408 | 17 448 , 936 
Camdenivey sania nter hte 5,793 | 12 69,516 
Cape? Girardealls ccc ce oes. 39,153 12 469,836 || 
Garrouive: x -picnm oe eee oe 18,457 | 17 313,769 
Wanbermares ee tics stave seis ote 52, 8 9,216 
(OPS Sage Peni en aS StL ee at: ene cea 16,052 16 | 256, 832 
CWO aT ea tos wictem Suet oases 7,290 5) 80,190 
Chariton Pert coos 23,596 15 353,940 | 
Christiane nore me ae cere 19,227 |} 14 269,178 
Clarence: Serene e teites. Weer 7,011 18 126,198 
Clave ert eet onion: 5,208 16 83,328 
Cliitonkecnas ee ere eee he erin esis 24,225 
COlOs ce cterccete ee eae eon a ustie eh 33,090 17 562 ,530 
COOPEI Te ieiecsiego cic eiccee vents 56 , 420 17 959,140 
Craiwilord sen omen eientaeies 12 ,294 10 122,940 
Da dans acsreneee a toeaha egsicvats 18,763 15 281,445 
1D ET ee PaorRen Gio chONO ORE ie ements OR 8,394 10 83,940 
DA VACHS 2 ce Riestauewspcsenatorerefocaiere eh 4,387 | 12 52,644 
MOK ALD see cctc tens ceo ein ee 1,778 | 15 26,670 
1D E90 AP OReI cat, Eine corer ARRAS 10,547 | 10 105,470 
DOURTAG ai crc vatetn oeebetorxere iat 15,634 10 156,340 
ID iN shines Som oes ones 3,331 | 18 59,958 
Bran klinget vara onsaseitene wyensiate 67,243 | 15 1,008,645 
Gasconade cnc wa kests teers 2921260) a5 436 , 890 
Gentryizi. he hohe eichaiee se. seiere ate 1,467 | 14 20,538 


Oats. 
= vie 
Beare So 
e | oO — ot 
© 2H 5 
i= Sp a 
a | 6 Mee 
@ as (a8) he 
: iy oe 
ae |) oe 
| o® | oy 
Sista |) 
698,653 | 26.9 18,808,576 
3,640 | 25 91,000 
22,911 | 25 572,775 
5,793 | 31 179,585 
22,938 | 30 688,140 
4,830 | 30 144,900 
9,760 | 35 341,600 
14,815 | 24 355,560 
7,463 | 25 186 , 575 
4,565 | 30 136, 950 
7,236 | 28 202,610 
3,595 | 25 89,875 
1,505 25 37,625 
2,800 | 28 78,400 
11,456 | 30 343,680 
3,289 | 24 78,936 
5,725 | 29 166,025 
6,521 | 30 195,630 
540 | 20 | 10,800 
13,820 28 386, 960 
TA TaOU 22 170,940 
4,125 | 30 | 123,750 
4,160 | 27 } 112,320 
29,989 | 28 839,690 
2,038 | 28 | 57,065 
4,885 | 25 122,125 
3,785 | 30 113,550 
7,440 | 26 193,440 
1,710 | 24 41,040 
8,540 | 30 256, 200 
5,690 | 23 130,870 
2,985 | 27 80,595 
3,710 | 25 92,750 
1,650 | 20 | 33,000 
2,420 | 25 | 60,500 
825 | 25 20,625 
6,130 | 26 | 159,380 
| 
4,130 | 25 | 103,250 
5,460: |. -27 | 147,420 
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WHEAT AND OATS—Continued. 


| 
Wheat. Oats. 


mel esry Se: | 2 (22 | ee 

2 2 5S | 2 al 5B 

a es am } i ER 25 

© o& To | o 2% = 

: oo of | : ou Be 

= so = =a 

td & | Lo o 
| of og | Om | oS 
ae n= ane D mm ) ns 
| | 
SIDS ee ee eee 33,549 | 16 536,784 12,914 | 34 439,075 
GEN Ay Washoe Sean Meenas Dieeisy | all 46,495 2,405 | 30 | 72,150 
FIAT SOR MN Peter. 8 bce ce 1,971 | 14 27,594 8,762 | 27 | 236,575 
PIGUET VER meee sto ee 24,053 | 15 360,795 16,620 | 23 | 382,260 
ECL OLVE eat aces ee 5,329 12 63,948 | 4,100} 24 | 98, 400 
ECT) dl rare et ig ey i 7,009 20 140,180 | 14,328 | 26 | 372,530 
FE Ben wear lee 0283 oh tees see eels | 37,221 | 14 521,094 | 1,655 | 25 | 41,375 
TE PEN Els Re a ae eee 12,879 | 12 154,548 2,420 | 22 | 53,240 
REO Cee ce a ica ko a 1,768 | 12 21,216 1,000; 20 | 20,000 
ER RRON a a pte tiara Fe ne ek 15,419 | 17 262,123) 5,960 | 30 178, 800 
EAE PODME ST ess Soares nen. | 50,261 | 15 753,915 || 13,680 | 34 465,120 
TOMerEOn ee ea te eee 18,279 | 15 274,185 | 2,085 | 27 56,295 
Falmeoumer rk norte, 32,497 | 16 519,952 8,450 | 30 253,500 
enor ee tie ea epee 1,405 | 16 22,480 || 48,034 | 22 1,056,750 
| 
eACle dete ess Saye Oe Gee Ne ae aagh | tt 48,521 3,770 | 22 82,940 
MATAVELLER ES SS tierds Soe ee os Wessneseasl-'17, 677,671 || 11,515 | 30 345,450 
MawRencatier ine Sane fae cee 52,151 | 14 730,114 || 10,945} 34 372,130 
ewisee eens 3.867. | 17 65,739 || 5,580 { 22 122,760 
| 1} 
LTE TE Tp yee oe oe ae 34,750 | 19 660,250 || 11,314 | 24 271,536 
LETTER Aa ee 3,422 16 54,752 || 3,564] 31 110,485 
IVA GLO fee oie ee | 6,862 | 16 109,792 || 3,475 | 30 104, 250 
McWanald: wera pee oo: 12,254 11 134,794 | 1,695 | 25 42,375 
MECOHE s: <) lod. ete rence aes {/ 4,665 | 12 55,980 || 3,677 | 30 4 110,310 
MaWISO | al Pope ey meine 4,965 12 59,580 || 1,022] 25 | 25,550 
MgtIGsh 3.) eee to es 12,231] 11 | 134,541 || 2,454] 30 73,620 
IMATION Gah estar ria incre or oeteors 14,006 lef 4 238,102 || 2,640 | 22 58,080 
Mercere ote ahs ieee ey the 1,829 | 14 25,606 || 3,935 | 25 98,375 
Miiilonege an see aie. lem te 12,295 | 13 159,835 || 3,885 | 30 116,550 
MISSISSID Dike pases eerie acenaie sake 24,471 ef} 416,007 135 25 BAe es 
Moniveautierse eter 23,986 | 16 | 383,776 || 6,030 {| 30 180,900 
| | 
WGarOe thee Se. Ree ae 7,526 | 18 | 135,468 10,480 | 24 251,520 
Montgomery... s..4s60-0-5: 19,816 | 18 | 356,688 13,930 | 22 306,460 
Moral nan. Sete ee: 12; 182 15° || 182,780 5,015 | 30 | 150,450 
New Madrid.“ .. 2.2. c2..o<+ 9,882 | 18 | 177,876 293 | 25 | 7,325 
NewiOne a Fle yee es. oos 30,310 | 14 424,340 6,040 | 28 | 169,120 
Nadaway ta aati tee eee Ses 4,229 | 18 76,122 18,565 | 28 | 519,820 
Orongn wea te et 7,923 8 63,384 1,620 | 20 | 32,400 
Qraveeiteg eter e we eee ee, pe4-o79./2 14%-4| 9 339/780 2,140 | 30 | 64,200 
Ozanlow ap ieee: 75h sak: 8,268 | 10 82,680 1,325 | 22 29,150 
Bennscdien bie ee ee 4,959 | 20 99,180 68 | 25 1,700 
TEST So as et Aaa an ale |) ae FoR |. 13 582,335 4,240 | 30 | 127,000 
Peitineeey en caccetrs me 21,666 | 14 303 , 324 5,910 | 30 | 177,300 
| 

Phelpswas eho os a ed, 9,278} 11 102,058 3,880 | 20 77,600 
Dike eee We. ce ais 43,804 | 20 876 ,080 12,975 | 28 363,300 
TEVA Pett yap eC ae eae 37,658 | 20 753,160 2,368 | 30 71,040 
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WHEAT AND OATS—Continued. 


W heat. Oats 
e )8e | 88 e Se | Bs 
3 oo 5S rs of SS 
p Qn Sear cJ on o> 
S 8 Se 3 a8 ey 
ik Ege eae eS) a5 
eo | By i | Be a 
Di 2 a 2% 
bat =i! Sis) Loner. ns Do nS 
Poles eee eee ph are Rte 2 NE. || ale 205,644 9,900 | 22 217,800 
PP Wlashie cee. eet eye es 8,266 11 90,926 D Oey || D2 50,005 
PuUsnamey. eee coe 1,558 | 12 18,696 6,245 | 28 174,860 
Ralismmmaces sits: Seer see cos 9,681 | 18 174,258 6,156 | 25 153,900 
Randolphscsct eee ee oeeee 3,300 | 14 46, 200 3,190 | 27 86,130 
1h ot cae ee eng 5 i 8,660 17 147,220 2,633 | 28 73,724 
RO VNOLSHE tee ee ae 1,968 10 19,680 710 | 20 14,200 
Riple yee tee eae 5,030 8 40, 240 3,619 | 25 90,475 
StiCharleses.c ote eee Bile |) 23 1,190,756 8,245 | 35 288,575 
Sta Clairece. seen ee ee Tous | 12 86, 220 7,045 | 25 176,125 
StesiGenevieverse scree. eer 21,094 | 14.5 305, 863 965 | 20 19,300 
StwhrancOiSse nave eee ce 9,353 | 13 121,589 1,100 | 20 22,000 
StuplOMi sere tact eee eee 47,205 16 755,280 233 0m ees 65,240 
Salinemrecy. cs erin ee 48,764 16 780,224 || 7,505 | 30) | 225,150 
Schuylense here ee 2,056 14 28,784 5,927 | 25 | 148,175 
Scotland. tei eee nel 1PO25u eels 18,450 10,765 | 28 301,420 
SCOtinerec coh eee eee eer. Ae Bile | ale 757 ,072 || 220 | 25 5,500 
SHENG ey rer cee a 2,479 | 10 24,790 || 823 | 20 | 16,460 
Shel bayeyeee eter ntnrs nae tar: Tee Tes. ||) 18} 144,625 | 7,510 | 24 180,240 
StOddandhyn aeeca necro m snr: 23,356 14 326, 984 XN || OD 50,270 
Stoneware 7,416 | 10 74,160 | 1,365) 25 34,125 
Sullivante caper eee 698 | 17 11,866 | 2,495 | 30 74,850 
PRAT VeAenre Tee eta eS St 4,988 , 10 49,880 | 1,480 | 22 32,560 
MORASS eet sa eee Aen ttee 3 14,477 | 10.5 152,008 | 3,382 20 67,640 
WEINOM at eee ee eee oo @Q-NGl | 51) 119,483 TOL 83583 |) D7 306,530 
NAV CIES a eee roe ar ok Pil D1 |p iS | 381,816 7,058 | 30 211,740 
| | 
| | | 
Wialshine ronment siiiehe ates | 9,763 | 14 | 136,682 1,786 | 30 53,580 
WiatNene ote ere ee | 5,353 | 10 53,530 1,200 | 22 26, 400 
WIEDSECI a et nae ce ee |) eb 202. 14 214,088 5,470 | 25 136,750 
VOLE Werit he ey ee tatee nee erie 1,205 20 24,100 3,375 | 29 97,875 
Wirlehte ee heen ee mans S22 ral iL 145,431 || 2,700 | 25 67,500 
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SUMMARY OF THE ACREAGE, YIELD AND VALUE OF 
FARM CROPS FOR THE YEAR 1909 FOR THE 
STATE AND BY SECTIONS. 


CORN. 
Acres Average Total yield, 
Section. | planted. yield per bushels. Total value. 
| acre, bu. 
INOGUHEAS taser cer ociacr roost clone pet: 1,389 , 852 27.9 38,783,278 | $22,442,122 
INORERIWES Teen cisieua cies share cieyaneievee eles 2,165,798 28.5 61,794,925 | 36,585,579 
CaM Ss can gaoddaoacoonoGKs aaa 1,155,823 30.8 35,640,443 | 19,983,594 
SOULMWESt As ocilemcctsiwoe ae cajciee tll 1,631,422 23. 37,593,785 | 21,634,061 
SOMPMEASES er. cre iaoeietnnos oi croucleictereere| 862,501 26.7 | 238,902,515 | 14,198,688 
la beL sa atanctetuspadeie a elena =: saison 7,205,396 27.4 |; 197,714,946 $114,844 ,044 
WHEAT 
Acres Average Total yield, ‘ 
Section. Acres sown. | harvested. yield per | bushels. Total value. 
acre, bu. | 
INOTUNECASE sh terecetots /s Brees 249,053 | 242 ,454 19 4,615,644 $5,053 , 523 
INOGUNWEStim a ccceie aicreicels | 219,834 201,241 18 3,620,362 3,731,647 
Central errr se eae cee | 427 , 067 410,985 15 6,134,517 6,462,415 
NOWUMWEST erste e soiie aes 466,410 | 447 ,740 14 6,165,995 6,634,534 
NOMUMCAS tae cnera sie ncvorsiene 515,775 | 497 ,585 13 6,966,361 7,726,295 
SUCUICMSIE SAO UIA Ee 1,878,139 | 1,800,005 1S) 5383 27,502,879 $29,608,414 
WHEAT SOWN, FALL 1909. 
Acreage com- | Average con- | Previous five- 
Section. Acreage pared with pre-| dition, crop, year average 
| sown, 1909. vlouskyear, ) Dec IT N1909"") con. Dees a= 
per cent. 1909. 
INOTCHEASEiie scrote ocean eas aera 288 , 832 115.9 | 93.5 82.8 
INOnthiweStie tev tee sect cies 243 ,055 110.5 94. 83.4 
Centrale Ae tantra ene ee oes 432,091 OE 92.8 83.4 
MSOMUMWEStt ae netstat rime ny shane ane ete 421,104 90.2 93.3 84.5 
SOMPNMCAS He erccccarsae crete eh ans ateile 538 , 805 104.4 | 94.2 81.8 
SUG ore erkese tare eern tee eons 1,923,887 102.4 93.6 83.2 
OATS. 
Acres Average Total yield, 
Section. harvested. yield per bushels. Total value. 
acre, bu. 
INGEURC AST ees cn rletne norco wuscennueuets 223,135 25.5 5,688 , 426 $2,130,990 
INOW eS bireccretsrentratencns.w aieversee’s.e eer 138 ,047 28. 3,902,174 1,539,796 
COSTES Sie Ane Reel eee, Sesere oceans 102,291 PHS) 2,978,031 1,153,889 
South westa sp decr.cs wares ecw teaave 177 ,097 27.9 4,953,100 1,993 , 928 
SOUtHCAS te at eectane esverslinsiceeebaraness 58,083 25.2 | 1,466,845 682,191 
SLAC erta A a oicvaid sper ereuaiegatareans 698 ,653 26.9 | 18,808,576 $7 , 500,794 
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TAME HAY AND FORAGE. 
| Acres Average Total yield, 
Section. harvested. yield per tons. Total value. 

| | acre, tons. 

| | 
Northeast co Star eee | 1,028,197 | 1.2 1,258, 548 $10,385,835 
INOrthwestacivss ec esa | 874,523 | 1.4 1,261,809 10,670,802 
Centialls. etree ine ae eos aia | 572,301 oe} 728,888 6,122,379 
Southwest.esct eae ree eee 616,821 Ih Sal 685,059 5,721,386 
Southeasthees dacs chen oe ieee | 352,872 12 438 , 462 4,895,709 

States... creme terete 3,444,714 | Wa 4,372,766 $37,796, 111 
PRAIRIE HAY. 
Acres Average Total yield, 
Section. harvested. yield per tons. Total value. 
acre, tons. 
Northeast: tachiscseanet en nie oe ees 16,709 1.4 23,392 $122,811 
NOrthiweStis sins net eck ree ae 33,848 1.5 50,772 355,404 
Centrally crseaya ne ast elo 15,496 1.1 17,045 140,626 
SOuthwestw.- ccatacrseaw ese ates 99,679 2, 119,614 747,592 
Southeast cern ae ans 2,213 iad 2,434 17,040 
Stateteccis see eae as 167 , 945 1583 233 , 257 $1,383,473 


SUMMARY OF TOTAL YIELD AND VALUE OF FARM CROPS 
PRODUCED BY MISSOURI FARMERS IN THE YEAR 1909. 


Acreage. 

GOUT eer eee eae nea oH ae eet eyWene Rene ease se 7,205,396 
NWA BYE CG BS. Guile It creknnt Reagent ated ot va te nue are a ae a ge he ea ea 1,800,005 
CORA Talat: Breteamigicss Use iy 6c Pe | 698 , 653 
Tame MayszanGfOVale ws. cscs sisi eieke sitters see es 3,444,714 
Bera iTie VEL a yee cicero hee oe ete es eco ye ee ee cyece ee 167 , 945 
tO oo a ole ei ee A oR fae Am a te NS oe oR oe ea 14,640 
| OE a AR CaP OR ORI I NIG MS nS MRCS ar tare Bern 10,500 
PUG MMU oo gaconsnoescgotoguoungS. gael srstatd | 2,149 
PATIO eee eee ee Re et ae eee 1,430 
BrOoGM COLD cys oak ae hea eeue ee estate aden 3,800 
COLEOMM ITS ET Ree ee ee ie ae ee tee | 75,135 
POTATOES ae tote eraser USI a eRe cen ar ee ae 77,774 
CEG ACCOM io eoctisystiote gore Libre see lean aera chara. SCORE 2,743 
SOVSHUMUSCCA Hie. creresccee ce tai ave ohevelss we oeac uaa ais 22,037 
SOLZHUMUESVTUD ste eckeee oes atsasis Seer 22,037 
CIOVERISCOOS ersictsloioinrsv aie. orss Ciene wesvabeps cisue tere apenas 35,396 
WIMOCUYASCOG sh is cnesetera fs fencers cosets oust cneieres er eseye. s 44,092 
Kaffir corn, millet, cowpeas, castor beans, etc. ..).............. 
Miscellaneous vegetables...................0-. Ibarra ot tawarehes avec 

Total valuesotall*crOpsSe ani cles tretocrcccreiele chon ceuereccctste srevehakeye 


Yield. 


197,714,946 
27,502,879 
18,808,576 

4,372,766 
233,259 
140, 544° 
145,950 

32,235 
31,317 
2,147,000 
23,742,660 

6,189,694 

2,147,769 
396,681 

1,829,071 

60,173 
143,313 


ey 


Value. 


$114,844,044 
29,608,414 
7,500,794 
37,796,111 
1,383,473 
177,085 
122,598 
27,077 
20,356 
182,410 
3,229,001 
3,961,404 
279,209 
353,046 
823,081 
421,211 
305,822 
1,101,600 
7,087,500 


$209, 219,478 


Crop Review. 


CROP YIELDS, 1909. 


AVERAGE PER ACRE BY CROP SECTIONS. 


Corn, bushels 
Wheat, bushels...........| 
Oatsybushels serene ter. 


Hay { Clover, tons........ 


PLAX A Ans, airy ccarereiavoveeval spa) 3.8 
Rye; bushelse se. as re sie 
Buckwheat, bushels....... 
Barley-bushelSevess. a> +: 
Broomcorn, lbs 
Cotton (lint), lbs 
Potatoes, bushels 
Tobacco, lbs 
Sorghum syrup, gallons... 
Sorghum seed, bushels... . 
Kaffir corn, bushels 
Cowpeas, bushels 
Clover seed, bushels......| 


N. E. Sec. | N. W. Sec. 

Crop. 20 21 
counties. | counties. 
Tao ey or sete 27.9 28.5 

19 18 

25.5 28 
( Timothy, tons......) 1.4 1A 
(eerainies tonse.- - os 1.4 65) 
5) 2 
(wAlfalifa tons s4)4/ | 1.6 1.5 
| Cowpea, tons....... 15 1.6 
15.6 16.4 

15 20 

ey haakeveral| 81 94 

82 96 

16 23 

phe t | 35 35 

funcemws | 13 14 
| 1.8 167 
3 3.8 


Timothy seed, bushels.... 


Cent. Sec. 
21 
counties. 


oo 


OO ime bo 
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S. W. Sec. | S. E. Sec. Whole 
23 | 29 State, 114 
counties. | counties. counties. 
23 | 26.7 27.4 
Nee I gi 15.3 
27.9 25.2 26.9 
12 12 1.3 
1 & ie 13 
13 1.3 1.35 
ites} Sa 1.5 
Deas) 1A6nn| 1.5 
oS cas ee [sittepel cra eae 9.6 
11.6 12.2 13.9 
11 8 15 
ek irae 4) Minnie ees 21.9 
612 333 565 
Heese 316 316 
73 74 81 
Yay aa Ol ples OR Rene eae 783 
73 | 81 83 
21 | 14.5 18 
21.6) |», 23 27.7 
11 | 16 13.6 
ery 1.9 17 
355 3 3.4 


AVERAGE FARM PRICE DECEMBER 1, 1909. 
The prices given in this table are governed by local conditions, and are the current local prices 


prevailing in the country. 


Corn, per bushel 
Wheat, per bushel 
Oats, per bushel 
Flax, per bushel: je... «1. 
Timothy seed, per bushel. . 
Clover seed, per bushel... . 
Cowpea seed, per bushel...) 
Sorghum seed, per bushel..) 
Kaffir corn, per bushel... .| 
Rye, per bushel 
Buckwheat, per bushel.... 
Barley, per bushel........ 
Potatoes, per bushel...... 
Sweet potatoes, per bushel. 
Winter apples, per bushel.. 
Timothy hay, per ton 
Clover hay, per ton 
Alfalfa hay, per ton....... 
Cowpea hay, per ton 
Prairie hay, per ton....... 
Broomcorn brush, per ton.. 
Cotton lint, per lb 
Leaf tobacco, per lb 
Wool, per lb 


co ececoes| 


a ee ery 


a ey 


ofjeleeia) s\s\re)\6, 6; 


Central. 


see eee tees 


ae. 8 eile, ele eiells 


-95 


170.00 
-136 
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LIVE STOCK—AVERAGE FARM PRICE PER HEAD DECEMBER 1, 1909. 
N. E. Sec. N. W. Sec. Cent. Sec. | S. W. Sec. 8. E. Sec.) State 
Horses. 
Sprineicoltssacemerricrt $59. $57. $52. $53. $49. $54. 
Vearlingss.. 5 o.eioresrencrts 90. 84. 75. ales dale 79. 
Two years and over....... 119. 122. 121° 109. 104, D5 
Mules. | 
Springicoltsae nace ee 74. 74. 67. 68. 59. 68. 
Wiearlin ess 2s toaters secrets 101. 107. 96. 95. 84. OT. 
Two years and over....... 140. 147. 133. 136. 126. 136. 
Cattle. | 
Steer calveser sleeve see « 16.25 | 1/5) 14.10 WD), 9.50 | 153,345) 
Heifer calves: ca. ce0 ei sa Sta | 12; MOS 7) 9.95 | 8.60 11.05 
Yearling steers........... 25.40 24.25 21.80 20.20 | 14.75 21.50 
Yearling heifers: geese. 20.45 19.70 18.50 16.60 13.25 17.70 
Steers, 2 years and over... 36.15 | 35.40 32.65 30.20 23.60 31.60 
Cows, 2 years and over.... 37.90 41.50 35.85 34.80 31.50 36.30 
Sheep. | 
Lambs under 1 vear...... 3.90 | 4.00 3.70 4.10 3.20 3.80 
All other sheep........... 5.00 | 5.20 4.45 5.20 3.95 4.75 
FARM PRODUCE—PRICE PER POUND OR DOZEN. 
N. E. Sec. | N. W. Sec. | Cent. Sec. | S. W. Sec. | S. E. Sec. | State. 
Chickens. 
Average price per lb...... .10 095 .095 .095 .095 .096 
Turkeys. 
Average price per lb...... . 145} . 145) 5 USE .13 5118) | sli 
Eggs and Butter. | 
Eggs, per dozen.......... 25 | 24 235 225 .24 . 238 
Butter per liar. ciercla ster 23 | 24 215 3 .23 .229 
| 
LIVE STOCK—CONDITION AS TO THRIFT AND HEALTH DEC. 1, 1909. 
N. E. Sec. | N. W. Sec. | Cent. Sec. | S. W. Sec. S. E. Sec. | State. 
Cat tlevcnate: celts ios is a ehess 99.3 97.4 94.3 95.3 95.1 96.3 
PLOLSES ta’ eh-uanetegedeSaneincs sora Oil 95. 93.6 94.8 95.1 95.1 
IMIS Pei tee se, cuaicioyece Seite 97.8 96.2 96.1 97. 96.3 96.7 
LOLS et eer cuspe te apeieasie sacs 96.2 91. 92.8 94.1 94.4 93.7 
Seep Heancicusocuststele sie cuske 94.8 92.4 89.8 94.4 92. 92.7 
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Number of Part Condition | Condition 
| acres | sown | of soil of grow- 
Wheat. seeded for | Oct. 1, for | ing crop 

new crop. per cent. seeding. Dec. 1. 
L9OLZ—Northeasti ie. o Sek telee he tae ke awe ee 404, 200 (342 Mee nie ee 3 ag bee 100 
IN ONtWWEStri oso cche oe auc enie iets erer oie reie | 255,000 | G2e alee 96 
Centrale Hove Miata Steve tet hora os ote ahs a Seer 462,600 AD WG) Ae eee ee 93 
South west.aate sesccee onetenieco haste ste estes 933 , 700 SPA eee see 90 
SOuUCHeaSti rac d excptrotecatousiaten svelte ove Poronensy esenene 766 , 400 SO) Pic Pee ee 101 
S Ta terascciaies ss cronsiejoveveme css. Sewexetetaus ceneas 2,821,900 AQ) Was, acon ae 96 
TOOS—NOLEHCAST yep cup clerc eistekerei isc aciare sient 324,515 622, le eae 92 
INOTUWES EE aa stceict ansione tom urebenian Sreasteneio eae | 286,970 Oise Bie ee tlatete 89 
Centrale sacs: osdivios ottie wise Bioline ine 533 ,090 DDN tee Ue eee 85 
SOUbI WEST aorcsavelsce: overeile fey suevelsitetos.ataterereee ous | 786,485 SS ctalnmesce aeioe 89 
SOUtMCASH ee iaie ais tens tors piave isiave takes shevawadetotons 769 , 230 ZO AN oF one cgertoreus 79 
SEMCC ois soce ba veceus lobeceotels weyeteustoue lamenea neue 2,700,240 5G) sa uliscto cece 87 
LOOA== NOLENECAST « okisierece. Shstetetere eto cletonans eres ae ae 303 , 460 GOl Ry ae 75 
INOGED WES ties: fete soce an lee to mee aero naretere 251,295 G2 ee willis Beceem oe 80 
Cemtrall ee oe tictave aoe en CRT eae Set Receterae 478 ,875 | fs ame, | rae 4" Sea 76 
SOUtWWeSto eicce nates alstavecete eiescua a -oesheneisls | 657 , 545 | G2 aa este eee cee | 58 
Southeast ye so. Aike)chececane erate oases, ociens ee 692,105 | 29 lbosleoen aos | 76 
Stator eric eee poi taken oe | 2,383,280 BS" | vara 738 
OOH —=N Ort heastan cys ctetecc csi se ote sen ay seas ob | 297 ,920 | BO tame voce ner 95 
INOTtH West sscsenenit ae ace ae ee 245,265 52e- 7 lao woe ee 94 
QNH, ooococododonsoDbeoaoousoKaDoS 451,355 | ZO IWE Nee Bis ee eee 87 
SOUEWWESE a tec wietaielle cle bo olekene teal euetoncnatens ; 580,895 SO wile 88 
Southeastreyc teeta niece maces | 633 ,975 Saul eer ee 88 
SC Ab Ce ererarorenatap auelche, atte velo itoshedepetietene torrotoge | 2,239,410 38 Wel ceota Sudters | 90 
TOOG—=NOTEWEASEiesro efi cs fae detieite caije cio ceut mie Gus ions ronan ye 300,787 OWow | 80 | 82 
INGECH Wests: eee iaicer ints china ee 254,979 74.4 SGniae 75 
Centrale eared eiernvesere ga avardie whsnaca eyes eeu | 465,721 | 67.4 88.5 86 
SOULMIWESt tri cekecsin ceo recone aro eaife coioene i 602 ,657 64.7 90.1 82 
SOuthea sti covctiicre-eueiieiie rote vs seenee ons ao cuteme tals | 657,813 | 31.2 84.8 85 
SGate eee oil Réveres sneue evo antiwar suoeeks | 2,281,957 Gilet 86 82 
TOO TZ—INOLEMEASE ery ies aie sst neds ohctoliel orerars.cveas otoneeteues 263 ,817 49 76 79 
INORtIWESE ccna tile ckeha octeter tenets ctoreuamersrenats 243 , 264 64 90 88 
WOntra lie Ae eects ptere chon sresane rhe eoeeks 448 ,046 54 73 88 
SOUthiwestiter resent cere cree enous ao arawaireiecs 566 , 993 55 75 86 
SOWULMEAS fiesta lneualorerenseeierssaun aitcvershere 588,549 39 wedi 85 
State nee e eeee caterer eae rs | 2,110,669 52 78 85 
NOOS——NOriheasticgecrsicremie et medieverete esr xotectecete tall - 249,053 56 83 83 
INOECHWEST Aa ererete teak tense eeretakrnon vo tray cre 219,834 59 69 80 
Cembral ee inca arire oleate ie te ie bie tereuaintohones | 427 ,067 47 80 80 
SOUtMWEStre core iorit etcietele eta cinice siete corepeiayte 466 ,410 55 80 85 
ISOUEMCA SE sranere sraxcbes wleious susiererescuorereuecnshe Pls 70705} 15 68 68 
Staten cer cectacs suet el omcnece se aeelecomteronetals 1,878,139 46 76 79 

T9O09=—NoOrtheast saycc. sates fotsne ete eter er olene Gaeta hers 288 , 832 60.9 91.4 9325 
INOrthiweste,.5 cascreisics coir lates sroxtuene eieke ote 243 ,055 58.2 90.7 94 

Central ye so ot bch mn tota oan melee 432,091 64 84.1 92.8 

Southwest sc; is an-oe eaecsen eae eis erm cones 421,104 40.5 Viasat. “|| 93.3 

Southeasts ioc cee ee cee ee | 538,805 26.7 85.6 94.2 

States cuse cca oi eua ee here eteen eee 1,923 , 887 50 85 93.5 

*Hight year average, 1902-1909—Northeast.... 304,073 59.3 82.6 87.4 
IN OLGMWES Eaters crocuter ies teatotensusrstareneee hanes 249,958 60.9 84.1 87 

Cerrar io ae era a eile Sites aes canes ee 438 ,726 59.4 81.4 85.9 

Spi esta ooomancocuucedo onavoocd oG0's 626 , 967 54.9 Ot 83.9 

Southeastperccercrcvetecsiene stebee sus enessyareececap 645,331 28.6 78.48 || 84.5 

S baie xrorcterccetorsehenbelonere fe PROGR IO Og 2,292,435 50.6 81.2 85.7 


* A verage on condition of soil for seeding is for four years. 
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MISSOURI LIVE STOCK. 


An abstract of the assessment of horses and mules as shown by the assessors’ returns June 1, 
1909. (Compiled from reports of State Auditor John P. Gordon.) 


Horses. Mules. 
County. [ 
No Valuation. Average. No Valuation. Average. 
CAT act ey aysin aus arene 9,409 $405,370 $43 .08 1, Bis) $56,510 $42 .33 
ATONE Wyse e. naee ea bate wlohe 8,921 | 344, 860 38 .65 2, 172 118,405 54.51 
IA CHISONEE ee ene oniens|| Se onicOon| 271,920 32 .87 2,884 107,270 37.20 
AN WIG eis oS adage aioroin oo Clin Bop dob} 387 , 690 40.79 4,343 192, 240 44.26 
Bani erac mete Laetiaicem ao saat: 8,435 | 328,130 38 .90 2,506 102,892 41.05 
IS ARUOTIN son thts Saha a costa 8,972 293 , 533 32.72 2,601 98,616 37.91 
IBENIGIS | inet pet ron aici REE 115), 1133" |) 546, 362 36.31 Amilo 175,646 40.73 
BENTO ei is. Nees ee eee Cotta! 242,575 30 .00 2,430 | 85,210 35.00 
BOING ere ce hea 3,993 212,950 | 53.33 2,481 119,386 48 .12 
BOONES Sat Ae ee tecilh @9k462 353,710 | 37 .38 5,000 206, 200 41.24 
JEWCEhOEN NE Ree suiaaeloo bee - 7,793 319,425 41.00 2,767 108,085 39.06 
BUtleTeeee aes 3, 289 124,115 Bate |) Woo 61,705 38 .56 
Caldiwelln 28 scapes ecteree vo ake hs | 8,068 | 290 , 865 36.05 1,963 | 91,710 46.71 
@alllawayewnrn.« sven oe ens Sane | 9,482 | 296,315 Sill SH 5,187 | 220,720 42.55 
Camere sete ates a vaoeanoe: i S508) 261,250 51.91 iGo 4] 108, 150 62.47 
Cape Girardeaw..........:| 5,764 245,655 42.44 2,500 | 123 , 985 49 .60 
Carros ce SNe ee 11,659 386,793 83 lz 4,760 180,610 37.94 
Canteraannce hance ee So ar | ee O50 54,202 51.62 670 | Si O00 56.05 
CassMr ye wen Rae cet cne eal or OSS: | 476,612 34 ®2 S35 770) 150,688 39.97 
Ged amare ceri ee ced ots | Zhptetil 322,873 40.91 PA PATKSS 104,892 46 .04 
Chanitony epee ae vee 11,329 451,272 39.83 Soa 174,205 52.20 
Chinistiantea aes cae 7,500 278,193 37.09 1,938 | 80,046 41.30 
Clarks, epee ea oe eee nie Se 8, 283 280,435 33 .86 922 34,405 37.31 
CL aygnc scence Ps Ce chen ca F182 268,110 37.33 |- 1,877 | 81,515 43 .43 
Chin Ones we tote es cto cn cack 6,332 215,515 34.03 2,142 113,810 53} 118} 
COLES revs Ses eet tie 3,728 131,420 35.24 1,433 62,330 43.49 
WOGDEE aru ee re ot bone 6,789 319,595 47.07 | 4,680 273,425 58 .42 
CrawiordiAeistoecne s acne | 3,895 144,905 Syeda) be ce40) 76,005 44.18 
} | 
| | 
DOCS ccosopaecovegaaonal 6,943 201,099 PAS AOE 1 R377 79,288 313) .a35 
OPUS), ccandce naredigmaeer| Dyed 192,421 33 .59 1,857 61,343 33 .03 
ID NATE sine ee tices crac neem eL lL Late (310) 421,794 35.86 | 2,940 114,315 38.88 
DECADE sat) oo ee las | 8,351 285,334 34.16 | 2,121 76,886 36.25 
IDLE is area Oe ae eR ER eh 4,458 179,332 40 .23 1,879 76,241 40.57 
Douglas 6,314 286,806 AD 44a aA 225 59,970 48.79 
Dinko crs ates: ee yee: 4,515 198,925 44.05 | 4,433 227,110 51.23 
Franklin 6,827 265,840 38.94 | 3,088 138,815 44.95 
Gasconaden rnc wey es ca 3,621 141,945 39.47 | 2,098 89, 560 42.68 
GENER YR iy Ee eo isn: 11,061 407 , 449 36.84 | 1,905 66 , 697 35.01 
(GNC wee Hse a as | 14,246 530, 452 37.23 | 3,762 169 116 44.95 
Grundy..................| 8,694 265,330 30.51 1,789 Bef 9 ails 32.03 
LIB SOM gn oacamesetecan ae WO, TOR sla alfeys) 30.43 | 2,504 72,685 29.02 
Lichin Rape | lal alts) 391,120 33.96 | 4,022 L5b,20 38.71 
NICK OnE eaten ne hint | 5,803 209,356 36209 | 91,7555 63,495 40.83 
ELON Ate s cushureks | 6,719 320,600 47.71 | 2,031 121,000 59.57 
(481) 
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MISSOURI LIVE STOCK—Continued. 


| Horses. Mules. 
County. — 
| No. Valuation. | Average. No. Valuation. | Average. 

Ss — 

Howatdass se oRee eee | - 6,209 $288,485 46.46 | 3,866 | $225,440 58.26 
LO We Merten otic aere Geb 58 244,369 3726 Il) 2080 88,380 42.47 
TTONGSA ER ec sehen 1,884 68 , 327 36.26 810 | 34,680 42.81 
JACKSOME Hin sweetie tenes | 22,389 918, 566 41.02 3,782 205,805 54.41 
Jasper sc Renee Co lels B47, 580,762 | 37.77 | 2,290! 108,157 42.78 
Jetlersonae yee ani: | 6,202 177,893 | 28.68 | 2,548 | 88,473 34.72 
TOLNSOn eres 13,665 527,035 38.50 | 5,196 | 220,585 42.45 
KOXP Ny. pee eee 8, 263 305,395 | 36.95 | 1,792 | 65,625 36.62 
WAC, sari. 2... Bidets ts 6,761 276,050 | 40.86] 1,910 | 86,710 45.40 
atayette: + speeches a | 1,453 458,110 | 39.99 | 4,865 243,270 50.00 
LOWRANCE... .gcecaaasoce: 9,405 324,228 | 34.47 | 2,784 | 107,708 38.68 
WeWwiSncbropme eye ae 7,617 263,163 34.54 | 1,664 | 50,974 30.63 

| 
Bincola: 45s. eee = |S 218 326,025 | 39.69 | 2,325 94,165 40.50 
iT Neee RPE OER 2h 11,237 365,422 32.52 | 2,312 69,589 30.90 
Mivinestone eee ee a lOn428 347,150 | 33.30 | 2,209 | 73,564 33.30 
McDonald... =k sakes 5,518 226,7159) = 4i08al 1.3005 62,300 44.78 
Ma COnM ces. aa eee shoes fant | 11,889 499, 100 41.97 | 3,281 | 130, 240 | 39.69 
Ma diSOm ass eerme teen | 2,441 108,935 44.62 | 1,288 66, 605 51.71 
Maniesseee nee ae ae Ro OOD 152,633 42.95 | 1,958 | 91,276 | 46.62 
Marion tae maketee: OF. 2as | 7,150 308,770 43.18 | 1,403 | 72,260 51.50 
IMELGETr Saree eee Cee 9,448 378,485 40.05 | 1,268 49,375 39.09 
IMI eT ee Ae ee eves aes | 6,284 221,430 35231922682! 87,350 | 38.52 
INVERSE, pau ncoces none: ects 91,035 34.78 | 4,477 205,995 | 46.01 
MONTE AIM epimers 6,040 264,575 43 .80 2,677 141,710 | 52.93 
Monroe. 25 a Bice.) 10,039 391,280 38.97 | 4,430 | 183,540 | 41.43 
Montromenyaseene noe. 5,812 211,930 36.46 | 2,775 | 125,750 45.31 
Morgan Gera acne anata 6,018 196, 400 32.63 | 2,638 | 105,700 | 40.06 
INeweadnide saeenseec ri. | 2,682 88,545 3.013 | 4,460 179,310 | 40.20 
INGwOn nc mecca | 9,842 259,770 26.39 ; 1,740 46,045 | 26.46 
INodaway.a 1. souks nace. 16.747 541,800 S88: || 27837 91,820 | 33.55 
Oregons s .. Votre ice at 4,151 130,940 Sul GO) || TL Gla 64,380 33.77 
OSA oer ere eee ee 3,829 150,560 39.32 | 2,602 135,415 52.04 
OZaktey iy, ee ee tess 4,910 215,396 43.86 | 1,516 78, 832 52.00 
Pemiscotuncp eee ee 2,408 94,929 39.42 | 3,664 | 165,975 | 45,29 
IRELEY Ree cee ta cise 4,838 144, 964 29.96 | 2,680 91,771 | 34.24 
Pettisnenes tro treo mene 11,624 438, 660 S¥7/a78) || dL GEE) | 258,570 56.29 
PHELPS icra mer eeR ere eon se | 4,499 162,465 36.11 | 1,526 | 68.452 44.13 
PUK CR sy ae horton: 7,551 283,590 37.55 | 2,914 120, 930 | 41.49 
PIBtt eR tans Ay ee area ot 6,191 232,340 Byion | oo7has | 135,005 | 49.54 
LES ESS Sone Naan coe 12,087 430,040 35.50 | 3,794 | 157,367 | 41.40 
| 

Pulaskite ci oe 4,460 169,385 37.96 | 1,052 | 48, 950 46.53 
Pubman ses ae ae CN oe 10,380 328,771 | 31.67 | 1,459 | 40,846 27.99 
Ral says aes ewes | 5,291 262, 980 49.50 | 1,570 | 77,230 42.00 
TRAV , posgoacadboane 7,729 314, 230 40.65 | 2,257 | 96,070 | 42.56 
TRAV eter terre tens ee 9,931 337,250 33.95 | 4,134 | 174,280 42.13 
Reynolds sti aati eee 2,704 123,828 45.80 | 1,467 | 90,145 61.44 
Ripley see 3,268 208, 920 63.94 | 1,290 | 85,975 66.65 
StaCharlese: aayenirre ms pre 6,676 315,495 47.25’ 2,868 | 148,390 51.73 


Statistics. 
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Horses. Mules. 
County. - 
No. Valuation. Average. No. Valuation. | Average. 
tek CO) NI RE Saimin: ceosnchearenenciras 9,525) $327,375 34.35 1,997 $92, 747) 46.44 
Stig LNMPINC OS cicat abo meal | 3,776) 145,448, 38.25 Meio 63,770) 46.37 
Shieh CEE ocooagebonl| | ealBi) 115,015) 37.89 1,169) 62, 235) 53.23 
Sieplouist pen onetios see | 10,409 440,360 42.30 411 179,720] 52.68 
SAlIN Sk Anca taste saree igue  aareee Ona aia) ane aRr 38.80 6,613, 354,845 53.66 
SChUyletpenieceettetertecctlek 6,403) 230,840 36.05 865 29,195 Sono) 
Scotlandivsseciieeniees 8, 827| 323, 935 36.69 1,343} 48,555 36.92 
SCOUicraiae nee ot ole aeons 3,978) 174,938 43 .22 5,077 254,655 50.16 
Shannon see ee aa ele 3,486 154,724| 44.09| 1,507 79,292 52.60 
Sled iyarecic cane ete sears ei es ou 9,184, 331,505 36.10 3,356 117, 160) 34.91 
Stoddanrdeecss ices eens on. 7,336 291,490) 39.73 4,246 196, 786} 46.34 
LOMO Rae siete tome husueualorss oe 4,391) 152,833) 34.80 1,245 53, 523} 43.00 
Sullivan --paebee- tetas spores 12, 250} 369,591 30.17] 2,196 64,057 29.17 
TAME ierarse ciel aleve tories, cere are 3,969 174,317 43.91 1,170 57,816 49.41 
MOK AS Oso. ieee ste teas ae tae ae 8,411) 291,940 34.71 2,551 Tats By 45.30 
MELNOMM yee aitoeiehscreoe 13,965 417,863 29.90 3,622 129,681 35.66 
IWIATTOMI ace w toeean oy cetooose PA a8) 123, 780 46.37 1,240) 65,965 53.19 
Washing’ tonmmerane aera 3,599) 137,645 38.24 il 7/835) 78,675 45.34 
WiaiVLO eats aece terse fess ais 3,626. 162,650 44.86 2,145) 117,969 55.00 
NVCDStOTA aaa anne tere ea ceiola 6,994 2oOeoLO Sol) 2, 288) 97, 730 AVP) 7A! 
| | | 
Ont an tn shale ie eecss eciers 7,099) 278 , 350) 39.21 624) 25,730} 41.23 
IWinlpinteresrttecas ce cot oe 7,578| 270,809) 35.74 Ppralse| 81,446) 38.18 
Sie, ILOONS} Oilia7e seria Gealante 11,658 553,730 47.50 ae 57, 220) 48.61 
| 


An abstract of the assessments of asses and jennets and neat cattle as shown by the asses- 


sors’ returns June 1, 1909. 


(Compiled from reports of State Auditor John P. Gordon.) 


County. 


Asses and jennets. 


Neat cattle. 


i 


) 


Caldwell fee te ete oie otyers: 
Callawarymant cei. chee: | 
@amd enveraee sects a3 el aie ete 


No. Valuation. Average. No. | Valuation. Average. 

42 $2,725 64.88] 24,209) $305,800 12.63 
123 7,885 64.10} 24,905) 392, 840} is} 7/70 
37| 3,000 81.08) 28,889) 494,875) Nee 183 
175) 9,190 52.51) 18,384. 268,890) 14.62 

| | 
141, 6,579 46.66 17,965 180 737, 10.06 
94 4,980) 52.98) 18,099) 176,196) 9.74 
216 11,496 Spin P4| 33057535) 333,789) 11.04 
111 4,880 44.00} 21,233) 269,741 12.50 

| | 

} | i] | 
86 4,695, 54.60) 12,430) 122,564 9.86 
243) 10,885 44.79) 17,361| 253,905 14.62 
194, 9,045 46.63 15,214! 243,019 15.10 
38 11,280) See Pa 92,380 7.45 
68 4,230 62.20] 21,435] 286,125 13.34 
355 23,350 65ea0 16,008 224,575 14.02 
55 4,770 86.72) 16,508) 255,495 15.41 
102 8,215 80.54; 10,521! 106,374 10.11 
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MISSOURI LIVE STOCK—Continued. 


County. 


1DEKo Kot ay AG HOME 
DD alaiSinss as eae tgecar ees ects 
I aid OSS) thd es Meee clseae’ 
DeKalb 


Douglass. v9. a 
1D) taka eee 
Franklin 


TOMB? so) ee cscnen 


Holt. 


ETO Wa aint erinny: sires oe 


EO Welle Pein crn mee | 


JiaISDETe ss) hpe sate re ee tara | 


Laclede 
Talay Chee weer ree ase 
Se WIRE TAGE eral oe aye Lye aie oe 


Asses and jennets. 


Neat cattle. 


No. Valuation. Average. No. Valuation. Average. 
| 
128 $5,965 46.61) 20,907 $284,313 13.59 
13 510) 38.23} 5,773! 60, 962 10.56 
164 11,895) 72.53) 26,907 308, 500 11.46 
88 8,630 98.06} 17,627 219,735) 12.46 
| | 
96) 10,540 109.79] 21,455] 320,725 14.94 
130 5,453 41.95] 16,693 182,124 10.91 
18 1,470] 81.66] 21,977 199,955 9.09 
88 9,640. 109.54) 17,609 248,055 14.08 
37 3,355! 90.64] 26,342 434,430 16.49 
38 1,805) 47.50| 9,874 99,095 10.04 
153) 10,750 70.26} 15,725 245,201 15.59 
42, 2,555 3.21] 13,831 142,960 10.33 
146, 4,070 27.87 16,555) 152,630 9.22 
84 3,983 47.41] 14,667 130,608 9.18 
112 12, 260) 109.46} 28,112! 357,789 12.72 
65 3,454 62.80] 25,507 312,980 1D; 
105 4,395 41.85] 13,789 152,898 11.01 
69 3,450 50.00} 16,356 195,024 11.92 
27) 1,985) 73.51) 13,643 106 , 607 7.81 
55. 3,270 59.45} 13,161 194,930 14.05 
35. 2,290 65.42} 9,516 95,842 OMT 
114 6,965 61.09) 29,092 414,423 14,23 
TLil7/ 7,262 62.06) 24,642 290,016 11.76 
120 5, 860) 48.83] 22,719 283,506 12.47 
93, 9,050, 97.41] 44,248 590,849 13.33 
146 6,979 47.80) 25,891 273,705 10.57 
97 6,541 69.50} 14,803 142,380 9.63 
38) 3,120 82.10) 15,050 215,450 14.31 
| 
171) 15,280 89.35 13,845 236,750 17.10 
109 6,365 58.39) 16,799 165,119) 9.83 
24) 960) 40.00 5,931 58,241 9.81 
Bee Fae CIE PEN a ie OE EN i) 25,640 380,888 14.85 
74 4,760) 64.32) 19,917 235,782 11.80 
50 2,490 49.80 13,599 129,741 9.54 
265 14,350, 54.77| 31,718 437,625 13.80 
63 3,280 52.06 19,654 270,330 13.75 
120 5,345) 44.54 15,944 227,710] 14.28 
115 8,030) 70.00) 24,217 363,255 15.00 
103 5,560) 53.98} 16,923 198, 679 11.74 
92 4,845 52,66} 17,990 247,365 13.75 
68 4,560 67.06 14,044 159, 860 11.38 
85 4,535 53.35) 36,085 447,863 12.41 
83 4,515 54.36 21,288 236,434 11.10 
88 3,635 41.30) 10,785 116,768 10,82 
| 

129 9,795 75.93 30,010 422,660. 14.08 
22 1,755 79.32} 8,027 82,998 10.33 
48 2,470 50.15 11,088 121,968 11.00 
54 6,925 128.24) 11,458 175,025) 15.27 
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Asses and jennets. Neat cattle. 
County. | 
No. Valuation. Average. No. Valuation. Averaga. 
RESHCORS Sater eects Mee | 78 $3,555 45.57| 25,436 $430,620 MISS 
AMET GTi cet meen thode Gaetecses 53) 3,985 75.18} 15,922) 166 , 260 10.44 
IMUSSISSIP Dla oreuieteraetens te | 34) 1,060 31.17 7,134 61,074 8.56 
IMOTITCATI satire inane ei ersceue 1, 9,265 82.72! 12,046) 154,865 12.85 
| 
IMOMEOC nents oo are 226 16,380 72.47| 19,530} 300, 880 15.40 
MOMTEOM ELVA eee ces sus: 73 5,670 77.67| 12,661 158,275 12.50 
IMOnEa Merete Sats eerste: 111) 4,340 39.09 13,087) 133,305 10.18 
iNew: Madnidis ccs. sc cee 18 725 40.27; 10,181 52325 5.13 
NOUMDIlss Gao ok oases ce 106 4,020 37.92) 14,500) 134,196 9.25 
INO Ga Way: ccrtticctorte. > ares ntere 73) 4,600 63.01) 53,877) 544,771 LOFT 
OTnexom sy sree nies sca wi she 32 2,035 63.57| 15,448 128,410 8.31 
QSAR SAA ee es er srap overs reae sal 52 2,635 50.67) 11,575) 116,485 10.06 
OZATLK OP eae hes See 69 4,835 70.22 20,522, 208 , 454 10.15 
PCUASCOL ees vase = a Ne 25 965 38.60, 9,776 53,952 5252 
J2XO TTA arated HERS ECR 42 2,028 48.28 8,308) 69,319 8.34 
IPOGTISH ET Aor cheers aesaeval| 139 6,440 46.33) 26,364| 392,115 14.87 
| 
BH elps ev sei ele oe scaks eae 55) 2,470 44.90) 13, 718| 155,467 i) 58% 
TELIA reamed, et ai aie Re TES 199, 9,480 47.63} 12,340] 160,450 13}. 
125 ETS ah eae bee eR MCROR DIED 110 7,585 68.95) 10,718| 139,765 13.04 
Olea ru kate Acer 229 14,790 64.50) 22,812) 252,918 11.00 
JETT ST hater ies Sian igen eter c 31 1,920 61.93 12,550, 130,670 10.41 
JETWIECNa eens (5 er eee, les eco 58 2,490 42.93} 30,297 382 , 283 12.61 
RR aUISe Ace er skate See dera ter oes area ee 162 8,750 54.00} 10,270) 154,832 15.00 
andolphweeeerie ese 171 12,025 70.32| 14,401| 233,695 16.22 
TRY spite chek atc Pare oe ra eee 162 12,230 75.50 17,675 | 296 , 620 16.78 
ICY NOLS Aree. Be ose cece 24 1,875 78.12} 14,185) 144,648 10.19 
RIpleyercer evra: oe eee 49 2,410 49.20) 12,161 128 ,993 10.60 
Sic OLENA IESE "ais ito ldo COS 61 3,055 50.08} 11,714 167,065 14.26 
SiC laine ee ree dice tars es 88 5,525 61.65} 21,030} 258,772 12.30 
Sits LUREWNGONS «6 6.56 da ce aia c 34 1,330 39.11 8,441 100,801 11.94 
Ste. Genevieve........... 41 3,300 80.42 7,651 83 , 242 10.87 
StL OWISMP ence tee ee ee ello eiel aroteeac Mieke csdeveda cho cee Seige. 6.5 e1a6 9,621 162 , 420 16.88 
| 

Salineren atv sioem ics oe 183 10, 645) 58.20} 32,983 530,665 16.08 
SChuUvlersns see uae cys 44 1,700 38.64) 14,309 160,595 Til 2 
SCOman Gres sy reise 84 3, 200 38.09) 20,714} 238,205 11.50 
SCO ak =v kemntosh- es ene 40 2,630 (1595 745) 8,956) LOW aT 11.34 
Shannoneacreyccios coca 97 2,985 30.77| 14,636) 165,640) Hil eat 
Shel biyecem rete xs soeee 163 10,995 67.45|2 Lis 263.130) 14.85 
Stoddard ees ce ar 60 3,285 54.7 16,712 13323 7.96 
SNOVAVSS, cy ee cueod cher ane EO: 87 3,970 45.63) 11,608 112,397 9.68 
SIDI UD EN Ne Rate Go pice enreNe eee 126 Pyeng 45.80} 36,514 505,379, 13.84 
MAME Vawter bynes sca 87 3,953 45.43] 15,361 199, 564 12.97 
PLOXAS eee LRM Mart rece. oho 196 9,783 49.91) 25,454 257 , 568! TORN 
VGH Ol ep ethene cscs tend 151 7,950 PA) een Al 322,588 10.02 
Wid TOM eee purities so costes 28 2,400 85.71 Ghai 87,505 13.01 
MWiashime tombe. sac). 50 3,115 62.30} 12,922 127,350| 9.85 
\WWHEE INA US ace oe cri I Pee eee 29 1,630 56.20] 15,612 140,410) 8.99 
IWViGDSUClwaracsine onset nce 147 8,000 42.71| 17,438 188,880 10.82 
SWiOLthivesrat etre et ocr co oe ak 61 4,890 80.16} 18,866 344,311) 18.45 
AWARE DY Fc erie tee Ree ee 95 4,807 50.60} 20,086 212,840) 10.59 
SUMO MIGEO EVA bears -. cols Sealer ene tubes Pee cate dete oo 3,093 59,530 19.25 
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An abstract of the assessment of sheep and hogs as shown by the assessors’ returns June 
1, 1909. (Compiled from reports of State Auditor_John P. Gordon.) 


Sheep. Hogs. 
County. - -— - == 
No. Valuation. | Average. No. Valuation. Average. 
INGAID joao tena 11,108 $22,455 2.02) 9,623 $34,540 3.58 
IAMTE Witae eee ees 6,407 18,430 2.87) 27,697 134,395] 4.85 
Wi ChIsOn ace eee eis ate 1,263 2,520 2.00) 31,203 99,210, 3.18 
INGE ys geome dc 20,682 34,945 1.68 23,954 100,570 4.17 
Barryeen yer cssiae 7,581| 12,108 1.59 15,919 21,430 1.34 
Banton eee elo as ae 3,312! 4,228 1.28] 13,701 32,299 2.36 
Bales acer pices saree 11,075 22,250 2.00 33,695 95,368 2.85 
Bent Ouse eee ee era 7,552 13,345 1.76 16,062 33,897 2.10 
OMIM: = 555 e0nsnacoos 10,702 16,949 1.58) 27,659 39,959 1.44 
BOOHER enn 12,798 29,700) 2.33) 23,338 63,655, Dp: 
Buchanan yet. ke \eeeses24 7,710 2.00 19,466 57,451 2.95 
Butlers ince ese 1,082 1,170 1.08) 19,258 21,485 ile ati 
Galldiwellie smog: sericea 14,457 31,321) 2.16 25,843 67,745 2.62 
Callawaiyny ince oan 22,081 40,670 1.84, 27,490 62,905 2.28 
Camden eee nea ee | 16,389 32,755 2.02, 16,746 39,965 Dass 
Cape Girardeau.......... | Tee) 12,362 1.70. 19,908 54,184 2.72 
| 
Cannoli ne eee nee 9,248 14,043 1.51] 30,792 69,699 De 
Garter enn ete 1,223 1,535] 1.25] 11,207 13,044 1.16 
(CHISISIAER RR ED Ore rceeee | 10,530 18,576 1.76] 37,471) 91,380 2.43 
Cedarye ube eee noscee | 7,662 13,849 1.82) 21,634 46,037 Qu12 
(Chanitonmeeasen tere 18,126 44,997) 2.48) 15,601 58,816 Sait 
G@hinistiam. see a ee 11,774 19,214 1.63} 25,539 41,165 1.61 
(Ol Fiia Reem donc or Rea eee | 8,844 18,483 2.09} 7,111 34,880 4.90 
Ola yee ee EAL oo ae 10,789 25,045 2.32 23,519 83, 960 3.56 
Glintonseae sone ao ee 3,996 6,565) 1.64 22,051 58,865 2.66 
olem eos SR eee scutes 1,986 2,395) 1.21} 9,697] 14,420 1.48 
COOPED ah ccthcccust ctatrclsss ots 8,501 17,004 2.00) 30,904 95,210 3.08 
@rawford. anise seo ee 5,511 13,330) 2.41] 10,338 20,040 1.93 
Wadereer iy ee oe 10,432 15,134 1.45| 21,010 43,071 2.05 
Dallasne eee eee sae 7,481 12,471 1.67| 13,714 20,376 1.48 
Waviesse see ee ee 21,148 41,276, 1.95) 34,558! 83,831 2.39 
Meal pace cae 8, 962 18,855) 2.10} 26,109) 80, 864) 3.09 
LOY ARS eae Rabe 9,191 9,752 1.06| 14,483 15,671 1.08 
DOULTAS sae eee eae 16,172 49, 667 3.07} 20,237| 36,486 1.80 
PML eek sets oes 282 280 99| 27,812) 36.360, 1.30 
Birankline stitet ees cee 4,305 10,410 FAS tier) 53,515] 3.02 
GAXGOINGLS, . Sao da5 cose slo! 3,463 6,414 1.85) 11,505, 28, 324) 2.46 
GCNELY coe ee eh te | 13,676 22,831| 1.66} 27,301 72,870) 2.67 
Greenems soe nee te ase | 11,674 19,523} 1.67| 26,137 56,901 eal 
Grundy <5 fee eee | 18,809 35,438) 1.88) 18,237) 43,858 2.40 
(RArTASOM (5 feces ase terejece ke Pave 22,683 66,113) 2.91) 36,543) 128,491 3.24 
Sl slia Gah poked a eee tome | 6,096 9,807 1.61} 28,651 72,139 2.51 
HUCKOLys Senet ee 7,898 13,902) 1.76} 11,630 21,988 1.89 
Olt, nen See ee ae M2 3,920) 2.56] 20,335 95,310 4.68 
| 
LOW ARG ose Pee ertine 9,504 21,980 2.31) 21,563 72,585 3.36 
Howell cet. ae eee 7,570 8,389 1.11} 26,071 29,083 gill 
ATON Gee sees Be 1,598 eral 1.10} 6,931 8,498 122 
JACKSON. ye eee iy oe ae 10,949 20,585, 1.88} 30,829) 106, 974 3.43 
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MISSOURI LIVE STOCK—Continued. 
Sheep. Hogs. 

County. = — — 
No Valuation. Average. No. Valuation. Average. 
IRIS h Gaoodoonpoboc’ 3,797 $8 , 274) 2.18) 14,932 $38,958, 2.60 
eitersoneeee ite a 2,114 4,058) 1.92| 13.444 24,846 1.85 
AOmISONssaaee ee 19,720 34,780 Le Gue S862 94,840 2.50 
NOR sees 12,715] 18,699 1.47| 16,678 43,381 2.60 
Macleder fc0 Se dee 13,451 26, 872| 2.00, 15,365 36,573 2.38 
Matayetter-cccccmas - - 9,092 18,185 2.00} 27,338 95,685 3.50 
IDG ransiaes 55600000 6,301 8,755 1.38} 18,981 40 , 463 2.13 
IGA aie oldie once 11,329 32,056 2.82] 12,007 41,364. 3.44 
MEN Goo ocansonae 5,907 16,695 2.82| 30,110 81,225 2.69 
TeTTeTIE A ste hoppers «fees 3 17,776 26 , 042 1.47, 19,867 48,451 2.48 
lijiaiYON cya om sone 12,360 21,510, 1.74| 23,601 64,984 athe 
MeDonaldsssssco.: =. Hg PABE 10,714) 133|eelSedls 33,824 1.86 
MACOS cotter: = 14,462 25,660) Tee Zi7ii eel 204 43,160 3.82 
Macisonwererer aor sa: Soul 5,099 1.54; 10,481 14,660 1.39 
IN Prigtesio- at ols eee Ae 8,325 13,417 Te GO) a Wino32 17,532 1.00 
Mari oneee arenes 9,532 18,745 1.96 13,509 51,595 3.81 
IMELCED Stel aeo ae 8,457 20,395 2F4t 6, bls 57,320) 3.47 
IMME Reet averse ee ere 7,955 12,025 1.51, 16,961 27,880, 1.64 
Mississippi........... | 163 195 1.19 16,361 31,931 1.95 
Moniteau............ | 3912 8, 660 2.47 15,354 40,700 2.65 

| | 

| | 
INICIO, sobpeconghoovasee | 31,849 57,140 1,79| 22,548 71,480) 3.17 
Montgomery......... 8, 286 17,180 2.07) 20,525 71,970) 3.50 
IMOnzantren aca oe. 7,488 14,185 1.89 12,946 22,760 Loe 
News Madrid s55 5 ance 4 429 429 1.00 17,496 17,535) 1.00 
REWMON a oldoigs GOOuOEE 1,544 2,005 1.29) 12,026 20,885 1.73 
Nodawayenern a anenr 6,935 7, 152| 1.03, 45,366 122,126) 2.69 
OLegotyeceemeraccr 5,308 5 ,308 1.00 26,050 26,050) j 1.00 
Osace ECO ee enol alos 6,395 1.54) 14,811 29,145) 1.97 

| | 
(Ozarley wacicarenies 5,715 8,635 1.49{ 17,936 23,475 1.30 
IREnISCOL een eee 147 156 1.06, 17,266 19, 533) Ie 
INSaeracooaeeb ae Sees 8,697 10,621 1.22} 23,003 29,478) 1.28 
BE LHS eee Tees 9,461 20,300 2.14) 28,201 84,675 3.00 

| 
RHEIDSERG eres eee 6,914 7,288 1.05] 11,254 18,685, 1.65 
Pike rae estes See 9,190 18,770 2.04, 16,643 47,660. 2.86 
Biatte mins aon oes oe 7,886 26,385 2.07| 19,128 53, 275| Po 
ROLE eae eis eo oe 18,268 35,521 194 2327) 51,220] 2.20 
LEWIEIST at ona ticweenooreae 13,110 14,450 1.10| 11,275 12,694! 11 
PLN, > seacsoooune 13,950 17,225 1.23} 11,509 28,920 2 Fil 
IRC 2-8 6c arate re 11,850 28,465, 2.40} 9,022 45,600 5.06 
IRGC Nos gupdeseaoo al 13,003 28,322 2.17/ 9,178 31,780 3.46 
| 

ING egestas 7,293 14,485 1.98} 30,113 93,175 3.08 
RLCVMOMIS Fc)sie 0-3 46: 3,478 4,041 1.16, 19,974 22,432! P12 
Ripley Merrett 2,928 4,396 1.50) 21,801 27,893) 1,28 
Sie Charles ects. Ja: a 3,803 8,248 2.17) 20,099 56,955, 2.83 
StiClaitycs cscs ke: 8,004 8,384 1.05) 20,845 53,927 2.59 
Sia ELANCOISI 22) 50 2) Ole: 4,614 2.08, 6,925 16,431, 2.37 
Ste. Genevieve....... | 4,204 6,829 1.62) 12,241 22,908) 1.87 
S taOuisseny: See 5: | 808 2,070 2.56) 11,654 38,860 2.33 
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| Sheep. Hogs. 
County. I |—~ = 
No. Valuation. | Average. | No. Valuation. Average. 
Salinie maercieteiey reenter 7,026 $12,385, UE Binal $108,755 3.23 
Schuyler: feeoee. cu 8 41,198 61,625, 1.49] 7,202 16,580 2.30 
Seatland: sepe ae soe ace 14,013 27, 635| 1.97| 12.244 36,975 3.01 
SCOtitivectetia oeere aiete cece ee 1,478 2,451| 1.66 23,643) 42,837 1.81 
| | 
Shannon aoe cere ee 2,961 3,229 1.09) 19,590 21,304 1.08 
Shelby ee race ie 16,016 28,950 1.80] 16,836) 59,215 3.51 
SyooGehGl Soc oeenose meooC 3,343 3,354 1.00 37,579! 37,797 1.00 
SOMES c.oste os og Clow Howler | pee) 11,535) 1.50, 16,372 20,484 Aas 
| | | es 
Sulligants: gteacee tas 19,879 33,261 1.67| 17,336] 43,383 2.50 
BRAN Vee ee iehee meena 5,698 10,522 1.84) 13,864 17,556 1.26 
MOKASE arse sevens ec ont cs tons | 16,500 24,524 1.49} 25,148 36,835 1.46 
WernOney atte eee beeen 5, 775] 1.40) 25,850) 62,865 243 
| 
Wialhenacs 5 Sedcbate: oases eke | 2,080 4,195) 2.01) 9, 843) 25,620 2.50 
Washinetonmnrs cit eles ae 3,701 4,204 LS LO}, 974 13,455 1.22 
Wich yee oe ne eaters beecsrag eaten 3,018 5,220 1.72) 25,454) 42,351 1.66 
WESTER @ ate ile ots ae 11,270 17,915 1.58} 14,207} 23,345 Is, Fite) 
WWOTG ac. rote eres cuctevsrar @, 198 17,848 2.48} 12,355} 45, 933 3.72 
Wiebe eee cine vs | 20,096 32,901 1.62] 19,378] 25,114 1.30 
Sis JOM IOAY. Sop dee an oe. | F ah Oe olla sieeierecion obo excee ate oe 15 RRO cia ou peace wall cigegostehe telco sae 


TNarvan. 


tate Veter 


is 


O 


teport 


WO ck? Catt) DU) COs OU) aL) OU OD Ur Os OF U Ur OvO5040 Ss0 0 COR “suisueydula’y] Biie) evater ac ave * aS1OY T ene 6 “0 FO*eO “STILOL Ale} d1089 OLMOAY Osi OW * LOSPULM CPU ter wy OF Oso SULA *r) ‘H 
ey Re RNR eairienta, KDR TEE yore veel nae Sete Toa] waeg,, °° <°-**:astou p* gt Ainge |: °° suite Areqeroag |< -  - oy “eueueg | -*- stag “see 
Sa SAS Rae i ate Oe nl Ne ati alte ar a? . * (ULLOJ quinp) SOTQeYy |: Feet gn oes ANODE Tis | imme: Aqnge * “SUTH AIVIIINIG peace (0) /] ‘SINQGSUALIE ae a Se “SUTLLO ON uyor 
en oe tes ad mS SPOR Sap inaaten)- | | 
Aqunood payyou pure peurueiend |° °° ‘siapurls oruo1yD |" °° °° “Ssostoy z]°°° g Aine | °° “step Aqeqetoeg | * * OFAN ATO) WO Dies) | cee ence Jeypulyo, soury 
igs Ci CHSC A FOTO CNGA MO) [OPER E 22S 7 eo cot ah octal. UAE APP e looters Gloadlp ooo > sah SUN Wenqiayyp |e 2S 80992 S SAY Gnepiayzpyy PPO Poe eS o Mo yeEE OlST SIP 
FOOT EH DGI8'9 0.09 PH G80: Gt O10) ¢ ¥.p (0'c “‘OSeYIOUNY TUIdIng |" °"“* “estoy T || 70—¢ Tey | “Suit AWeT ooo) | hs a OT RNID ya| lee ie o(OO) CSO (y 
Sree rei Ha poy ‘Jog pur vuuop weg °°": AOL | 
UO. pojoodsng aleul ABIS T | ° "OS ‘UBL | ‘IoUMO Aq JOSNOIg | °°" BION OW ‘Joyoryy Get SSO EO Bs TNT “N ‘f 
| 606T | 
| a 
JO posodstp MOF] “‘OSROSI(T “yoo}s JO puLysy evar G | “poay[Bo MOFT “aOYJOSO “1OUM(C 
'606T ‘21 (ONC 98 ‘SO6T “ZT ‘OU UVAA WOA “NVIUVNIYALGA WLVLS ALNAdUA “AATAVUE AOVUOH Ud AO LUOdHU TVONNYV 
“SUJUOUL © [NJ OJ Ploy oy} UT SBA PU ‘LINOSSTTY YINOG UL YOM UOTROIpRlod Yor} oy] JO aFieyO [RuUOSIed YOO] vFF ‘SeyNITSuyT (SloulIR YT Pur YIOM s9oysO 


YIM dn uoyR} sVM ould sty Jo yaed 


O}VAIS OY, ‘“Ivak 


OY) SULINP URLIVULIA10 A 


91V1S oy} JO yYIOM OY Jo Juvd [[VuIs w ATUO SMOYS BIGR} VAOGR O4T, ‘LON 


| 


RSS Et a payee] pue payepOs, °*‘asRestp Sey pue diy | °° deays OT | Pog) TOS 
hoi fe SEY He) Coola NTT | OS ee DO OJ “O1leD) |" Y esproukey “4-H 
cape Mapgeudcg= osha ts po]val] pue peyR[OS] | “esRastp Sey] pur diy] P22 CREWE OOS | ils SMekIs| eee OO aco aeyaks) | | 
Ul EAS Al go) watoyalsyyy Paar oR oe cee ves COAG oN GCeQ), P22" we Hs “AOUUTY OP IRI 
Resto ows emt: cg .e. yao *+-*>+-omased | | | 
Id OUR O} VI} 1 BO JO [RAOUIAL PastApy suruosiod yurtd | °° 2) (NEY (OVS I/O 24s} ekoua(e [or Oe 9 oo CLC TAT} Tin he OAs LONG) enn uwosuyor “Oar) 
SWATCH EEM) WOKE EYG}OUE Polesiztey yyy ||P HBOS SD ees baa a aS polo mes sesioy |°**"g oung |°* °° °° 9ISTA WIN ey | Ree ted: OJAgRO] CARO Us 6) yee ne AOATOH “T 
UMUC LEND) Wolpe aULpTOs DOSCOTOM ess mv se wake wm ric|blua ns oe SOS LOE |eneieus nO ULL (| eens EWA Wadaikeyyp jo oe eo FSS OYA EYIIU MEW IO) ||P 2 seo e oe. uOSsTIM “S) “AL 
SOS Ge EO ONG CACO QO ON IMG BSS CoS a eee ORD SOLE} ay aT TER) Z ouns HISTA WIN yoy |" OF, “FIUIUING SAR.) /‘S1oy}O pure ULUOplBH Uys) 
“S1OPUR[Z JO SUBIS 1OJ | | 
SOSIOY YOJCAM OF ONUTJUOD OF POSTAPY jo [Pons ee OS Osea P= Oy We oe oe HAS [OUIHMTS UE Po Bs COP os OJ ‘WOSIEqIeg |" ** “0x9 [[PUOWN 
| | 6OG6T | } 
| 
‘JO pasodstp MOTT “oSvasl(, | *yaoqs Jo pur ‘oye, “poy[@o MOP | “o0tJO SO “IJUM GO 


‘606T ‘LT MAANAOAG DNIGNA ANY ‘S806L ‘LI MHAWHO 
-Ad ODNINNIDAD VVAA AHL MOA “NVIMVNINALAA WLVLS AWMONT Ad Md AO LYOdAY TVONNV 


Agricultural Report. 


issourd 


M 


490 


Or oer ec 1) WO Sere Lb el) postApe aiRno poor eLetare. “Sseosqr [eq UuoLT as @ 0) 6 O)s,4s) 0) as.1oy T wee i “ydaq Osc ett cl * LOYON'T ‘Id Orpen ‘OW ‘ppyusely COON Uw eaten oe “peqysAy 6) 
OAC Our Tey CY OM TELL) Wy OPT OVO poulurient B) eee se eke * IOAOJ SBxaL yr), tape) ty ay “ale we are ‘Ssny a eheze) 6) ele AvyonyT “Id Ost Oe Oe Pe TI “OW ‘OT[EASStO, eee: ae 4a ‘uosuyor “A EST 
AQMON ‘olle[O ‘UOspy “Y “O 
eer e ee ee tee oe JUNI} RAI} ondesyuy ss “SUIPIALq ul pointuy see ee ew ane Oo1RUL I snake tee AVN = eres) isisne ee “UONI8d CY PO yet ry ot OW ‘preyseqj ng Ci Once erect Crys yong IOVeM 
GIS USE? Catan Ca JUST} VAI} OIWdastuW |°* °° SMTATNA odes 
pue wolmoojut omdeg|'*:*:°::: Sso1RUul 
91 ‘uOT[eIS Teme AVN Ao ao oO Gi UOlTed s\rela..s/\s) 6) 6.\6) eleile\ » OW ‘kpand Be ein ono ceded Ie 4a “UWRUL 
-SlIg? ‘UaTTy ‘WOyXng “op “OL 
aie, (ecb otieliekeMalia’ © iuie (eed ele peey jo asuryo shreiieuetelfe * WOTJLIJNU-[ RY a0 apyyeo jo pile |. “CT [udy CO NOLO NO 0 uolyed Womeeo OnOnD OW ‘QT[TAUOS sors |lehet elivsneliabereters “UMOIE, “M at 
6061 
© eee sls et ele « 6 dtp inyd[ns pue oully iB) ee iel|s) s).e- ele etiel 6 “SoIqRog sees) 6) e ‘daoys OST “* Pt “00, “LOqyslou jo 110d ayy 1° Omit ORS “OW ‘UO} [TUR FT CaO Cen OTD oO “suUIepYy “W Sg 
| SO6T 
‘JO pasodstp MOTT ‘asBasl(] *yo04s JO pul ‘01ed. *‘pay[eo MOF doqJoIsSOg *IIUMO 


‘6061 ‘ZT ‘OU OL ‘806T ‘ZT OA UVAA UOU ‘NVIUVNIUALAA ALVIS ALAaaa ‘NMOUE ‘Cd * 


Tad dO LYOdwa TVONNV 


@)s\imdes)\e)elele) aie) ele .ehs 5 \6)0 hee) alOjaq polqd Poe je)lejeleslie ‘ar eiis. dis).e.000)leh 0) eceillsiieliells espera 9] Nur IT see Or Suny Sitates-ssia/16, *uorytjed Aq ay 7 OW ‘UMO}MOLOPIL son OO Oo *1a1v9YS pred 
Beet serra jUSUT}wAT] TRUPDIpAWY 8 eyMTEyIG | --alaywo OF | SZ _AINE | UONTIEd Ag | + ‘OWN ‘adeD seqUOYRa0g |°*** °°" -JouRpURT “DH “V 
6061 
‘JO pasodstp MOF “asRasl(L “Yooys Jo puryy 31eq *pey[eo MOF, “aojoqsog IIUMO 


‘606T “ZT ‘OAC OL ‘806T ‘241 OU UVAA YOM ‘NVIUVNIUVALGA ALVIS ALNdAG ‘UANLLAOd A A 


perretyach C} OO peqtiioseid se qooy ayy WIL], moto. f) Ot Gia5 “401 joo OO te ty O10 ‘daoys 0zZ O40 236 “SnV FF OOO “STILE AI’JIIIIG ONS FTO 
OOO OO xe Se OO OSD Oe pouluerrenty Sse ote NES ee SeICOTC BO GI Pesce OOUS OF OT “‘qoaq s) fe \a))0) 01.) 16 ee 6l ere) esha! 68) ||se ls Lely eta 
6061 
‘JO pesodstp MOF “ASBASI(T "yoo}s JO puny ya | | “paleo MOT 


UNGH Ud AO LUOdAY TVONNV 


a) ea) avece OW ‘UeZzV «7.0 1s) Siege 1¢ 0 5eueue, (6 (6/18) ZU 9) 18) 
Maas OW ‘Rjaqiy {ioc yom a 
“dOUJOISOT *I9UMO 


‘6061 “ZT ‘OU OL ‘8061 ‘ZT ‘OAC UVAA UOA ‘NVIUVNIVALAA ALVIS ALAdHC ‘GUANIVUG “A “Ud JO LUOdAU TVANNV 


491 


Buatrcikcitc} cial is evisl sieweveriste, a) (6x6 pouluRiene) I. CROvO opqyeo UlayyNog |" sridiatishiabetts rete aqyeo . "eZ “sny . ‘foyonyT aq Poll AA ON ‘Souler 49 Som liomacet aaa cnr Wy oostty 

Cilehsyeehewere) 'é JUOUI} ROT jo oul [B19U9*) Ody OP O.Oe Or OOO teh OeO tra PO BIN-O-O.0 Oey Hig) fe POLO) oune SE OOS TTEGE AIv191IN99 hie eos cee hema OTA ‘Sour oe) | Y TOL We Oo) 2p dsta9) 
| 6061 

Ss ‘JO posodsip MOF “aSRasl(T “yooys JO puny 3Rq “poT[eo MOFT “dOYJO SOT *I9UMO 

= Par eT Re TeCe Be ye us ae a 

S ‘606T ‘ZT ‘OU OL ‘8061 ‘241 OU UVAA UOA ‘NVIUVNIUALAA ALVIS ALAM ‘GAOT ‘a ‘UM ‘Ud JO LUOdAY IVANNY 

aS 

ib) = = = = moth 

= 

S Shee’ see SuluIng pur SUTID PesuApy WOOLLY OHO OeOeO SOIqey FOR OL Ou MOO it . “OT [udy Ontr tr Om (110 oO 19410] Ag Or On Cet OA OO 1D “OW ‘aT[[Auo0g SOO oo Cea SpleM poy 9) ots 

2 606T 

~ 

ca) ‘JO pesodsip MOFT ‘osRasl(] ‘yoO4s JO pury ‘a1eq *po[eo MOFT ‘doWJOIsog *IOUMO 

i ‘6061 ‘ZT ‘OMG OL ‘8061 ‘ZT OUM UVAA UOA ‘NVIUVNIUALAA ALVIS ALOdUd ‘AOHONOG ‘O'‘V ‘Ud AO LYOdAN TVONNY 

S, 

pcb) 

Re ‘[eJUplour ATWO seM TGR sAoqe 


oy} UL UMOYS YIO AY 


poun 
-uvienb pur ple Woly payeiedag 
“*-"s[BUllUR peajoaye Jo Sutsodsicqy 
‘SUIeG SULOIJUISIDP pue SuUlUReTD 
nrene tyra etricoet Bagot Tatireh aa paRIOst souo 
posodxrp “poadoijsop souo payoojpy 
Yao] SUTORAYXO = =PUdUTULOD9y] 
Meee Reni Ste eee JUNUT}VII} OTU0} 
pue ouotsAy Jedoid ‘arewd poor) 


diate Sak ea STSO[NDI9qn T, 


sors stsoqnoreqny 


Seetivie usc ar SULT Les to) 
ie eee Oo aa ES NT 


ezuenyuy 


“"="MOO T 219989 


“g 09Q 
"LZ “AON 
"2% dog 
"2 4dag 


“TNOSSTPY UNO) UL YAOM UOTBoIPe1a Yor] UO pur ‘s[sopNo1eqny IOJ af}}wo JO sploy SUT\S9q UT A[Ie[NSet peXoldurs st ‘uMoIg 


Id :‘HLON 


“ss -ostop Av qja1oa¢ 
“supa Areqje1ag 


Hag tintte SITE Ave ya1009 
eee -  TONMAd 


AVOUT “Iq 


“oes OW ‘FANQSUALIP AA 


“OW “RIULOsTTRD 


“OW ‘ytodyooyy 
Ato ana OW “QOuyy Ileus 


Steg canes ONT ‘pOOMYO'T 


Missouri Agricultural Report. 


492 


SE ee ae pesosep pure pesreiddy [> ees STOPURTS) nts) sa LOSTOM) po enc, OUNN | s SIi He AieOlOd Sy is Ol Dou OO Jeet cree eee ‘TTeMsng uyor 
Aheltetshsfiotpyich sue) c/o Malielie) abaiinifalreta velcsile jeurrue | | 
pejoaye ayRo0O]T JOU P[NOD OS ‘UMO} | | | 
JO Jno SeM oSe0 BUIIOdeI URI | ~~ °° °° slepuryy | asioy T |'° 6 ABW |’ °° “StI Aveqetoag | *- OFA (PLOW SO OME Ee a a eee 
606T | 
JO posodsip MOF, “OSBaSl(T *yoo4s JO puryy vue | | “poay[vo MOF dUJO Sod | *IOUMO 


G06 ‘ZT ONG OL ‘S06T ‘LT (ONd UVAA WOM ‘NVINVNIYVALAA ALVIS ALNdUC ‘ANVOd dU Ud AO LHOdHa TVOINNV 


Ree Sores Tae 2 eS 2 we payoaye sem aino RB | 
TQun pesn oq Surddrp By} pestApy | pseu she nebaas SEEN SOL COGN He ees doeoys |" ° > TWady | :* “sift Areqersag) |= OTSSHIGAG ik ee ‘sunoXx ‘IN “N 
606T 
‘JO pasodstp MOL | “asvasl(, *yoojs JO pulyy ‘aye ‘poyyeo MOF “aoWJoysod “IJUMQO 
"6061 ‘ZT OAC OL ‘S06T ‘241 ‘0Hd UVAA WHOA “NVIUVNIVALAA ALVIS ALNdaa ‘NOING.O M AUC AO LUOdHU TVONNV 
Fide CIS [10 juow | 
-neag Aq pepssoons ‘sdIp ie} [eOD | Erhonainy [oo meee o © Sos1oy ¢ [: Sores yedahes 20> O° ss" TouMO AG VAN VARMG) anTEie'gy |/> > o FOr ne Sim Se UdIMOY PIL 
PES DOAGAIe esp armies Ste surutydal} postapy |°° °° Bynysy ormo1yp | OOOO EM OMIT COREL io" > SNIICE MM NeNORIS| [POOP TOES SCoyi i, Moye eters [a= Nene “1ad00D “M “OL 
sume) ieisa\alekelewel ehele! eleva) euwreseie [10 yuoul | | | 
-neeq Aq poMoT[oOy ‘sdIp ey JeOD | °° erode iS C2 SS oe SOSTOUMCe bina Grell C Ge eae ae uos 
| l-nsleq 2. Avan? | Poe ay (FAT 10) LL) | ear uoSsns19.7 
| urg x» asm sinne 
SUS SKC uP RS anioy teats jap JO ssuvyo sitjuq |*  suruostod sureulojg °° °° *“dooys OFT | 2 “Uee | * STL METANOBIS| [JPOP 2S aMayny Twines} Pre Coes soles SATA) TEL We 
| | 6061 
SEE Cio PROTEIN OIG CR [10 quou | | 
ViMelap AMO) jokenNoygons “skohgey aaeul jpkoygy | 22 oS aS CRATING NR? eo Bi 98 sgnur | | 
'Z pue sasioy ZF |: 24@7555)9 ([il|h naan eee HE UNO) ANSp 1 2 90 oe GAL Hyg) Ghatiznngy POO CSP Bo oes UUOD 95.109") 
| 606T | 
| 
‘JO pasodstp MOF “9SBast(, | *yooys JO pully | “oye, "po[[eo MOF, “dOYJOISOd | “IIUMQO 


‘6061 ‘21 ‘OU OL ‘S061 ‘21 ‘ONG UVAA WUOA ‘NVIUVNIVALAA ALVIS ALNddd ‘AOWTAPW “H Cf Ud AO LHOdHa TVONNV 


493 


sie Lelets eit ovetelte biel si.) oeuecrer eb) s evelrat s’rel sie! one) |Fel so) = ele eae -eIuouIneug Sloth Oso ‘doays OST . "OT oune IoyonL "T ALIV]T 
ec celeperoi xem (ouwslrehn rears Segelinasiel entevelcrttey singe! /e o* ‘ slapurys paqoodsng PORT ODE Ka iyap loo OG) judy OGD 20GB UO 245: (ore15) (Jahqatg) 
6061 
‘Jo pasodsip MOF “aSROST(T ‘yooys JO Puy 21" *pay[eo MOFT “Q0IJOISOg “IOUMO 


AWINVLS Ud AO LHOddY TVONNV 


= "6061 ‘ZT ‘OU OL ‘806T ‘241 OUd UVAA UOT ‘NVIUVNIYVALAA ALVLS ALOdHd ‘HLINS 
3 
S = — +——- —_ — — 
OBS. | abbblgionindasedoan PoulVjol DUIURITN) [eases SlepUR[S ITUOIYO |° “ SUIP[es [e1IOS T |°°°°9S 190 | °° PISTA Wangoyy jo OJASTLOS ATR cack ieee AIL) “ULM 
BORAT rs oa era DOUTAUEIBIMG) |) aaae cles sIapurpy |*° °° a1eur Jolios T | °0%g “3deg |" °° “Sita Aweqetoeg | OJAPeCLOSAAG GT | eens enon PURTMOY “VY “AV 
—_ POSS BEG COiO co OPO Guth Orcr 271g pourjueiengy |° °° °° Slopur[s o1UOIYO |° ‘BSUIP[es Jel1os T |° °° GZ Sny | °° “STITH Awejotoag | OW ‘UOSMRT | AQIED “UAL ‘JPA ‘a ‘O 
Pe eieverenatmiereneliats ues cenonens Soyo] “Id &q | | 
< PasIApe JUOUI}ReT] JO VdURNUTJUO) | °° °° ET VOUT OOK a |baamaanee daays CLF | Fe AVI | STII Arteqetoag [eee Ste anc OW ‘UOpueay I “ALleqioj}y pure uyelyory 
8 6061 
~ 
R | | 
me ‘JO pasodsip MOFT “ASROSI(T *yoojs JO Puls, ‘a1ed ‘paleo MOF] | “dOqJoIsod “IIUMO 
Ss | 
~ 
= “606 ‘ZT ONC OW ‘8061 ‘21 OUd UVAA VOU ‘NVIUVNIVALAA ALVIS ALANA “UALWIS ATAUVH C£ Ud AO LUOdHY TVONNV 
a 
Se — - —____—— ~ - : 
~~ ) { 
sUcileitels Sele fal eliogeuelsliaiel(elinjiel™\(s (alfelle)ecellakelelieis) \ri|leiey ©: (melmiree) (9. (3 asReastp ON ni ieiteils, (elim slants oso T CT “ydag ae SULT £1R 191099 Hoe! inyis) ie) -« OW ‘as PLIUosPolg {seen ALloquesn(y ‘sur “SIN 
‘paXorsep | | | 
oq 0} pue 4yanoo AJUNOD PEYTON | °° Silo DUE S)u lta ees ene Sesto gs | 2S ABINT | e COM ORIG One ATT seu mn on OW ‘SUIUMOIG °" °° "SyURYSYNMD “VY YY 
6061 
te Sie Rass AS poyeed] pure pouturiengd |°° °° asueUr uRorXxo I: “2-9/2 SOSTOUM OM ||) 2 1OGi OGL he yaa S HUTA eA Ne) SI ccna a eal] Tie (2) MELTS C26] COD) 
| | SO6T 
"Jo" pasodstp MOTT “OSRaS(T | *yOO}S JO PUL | ‘O7eCL “pay[Ro MOTT “TJOISO “TOUM() 
“GOGT ‘ZT OU OW ‘SO6T ‘41 ONC WVAA WOM 'NVIUVNIVALGA ALVIS ALNdAd “NOGIHHS THONVS Ud FO LWOdHe TVINNYV 


ltural Report. 


gricu 


UWSOUPL 


M 


494 


“sme q poqiosoid sv wojonajsoq °° °° Slopurys oTMOIYO OCU Tf) 0s Oe). ae SUA) ALelomoo sy ine "OJ ‘OT [LA.197 ta, “** KOATOHL TL 
“*TONRALASqO Jay JNJ 1OF UOTRIOS]T |°° ‘Sdepurps poeyoodsng | --s +70 ++ SHicjoul qe JPY 20d CaRray ||P 2°2" Sar AuBionpasy |=) ae OJ ‘OT [TAtoyUa, | UOSTEM. “5 AA 
“sJUsUIdO[eANP JOyJANY LOJ UOT}LIOST |** “SLepuR[s poyoodsng |*° °°" "sorvur Z | °° OS “vet | °° “SAE AaeyoIoag |---*+7 OW ‘wosiay;eg |**°° °° +7: uojA0g [LOOT 
PRO Sis ey. korn G AIRC eels asic crt cob ke Pac cape eT sajwurayg foc aueut [ |°* 9% “oa, | eSt[eE Aawqasoag | OW ‘MOTA UIeqUNOW [oot "SIMO" “HEM. 
| SO6T 
j => SS Sr a ace 
‘JO pesodsip MOTT “ASBASI(T * | *yooqs Jo puny | “a1eq *poyyeo MOF | “a UJOISOg *IOUMGO 


‘606T ‘LT OU OL ‘SO6T ‘AZT ONC UVAA UO “NVIUVNIYVALGA ALVIS ALOdHG ‘MONL OH Ud AO LWOdHa TWOANNYV 


Oba) Ciivuskekae les cavelavel.s jeve: niedeleie sale celles, vile s/i6;|,a0e) ¢) © 1e)jeus jehisiie,aireiis SoIqRog Ch tO Sos.loy ee se "8% “Sn0YV see “SULA AIBIIINIG Nii Geo oo OW ‘UMO(T er young “N ‘H 
606T 
JO posodstp MOF] “OSBOST(T *‘yooys JO pulrsy “o4Rd *po][vo MOF dJOISOg *1OUMO, 
‘6061 ‘ZT ‘OU OL ‘8061 ‘ZT DUC UVAA UOM ‘NVIUVNIYVALHA ALVIS ALAdHd ‘AdOOD A“H Ud AO LYOdHY TVONNV 
UdAIS 180} UlST[VIN |'YsIe}Ro Teseu oTUOIYD | °° dIvU pest T |' “6S Tidy |°° °° °° “-youmo Kg SECOH AE CUKIRITOy PING! ||P Oe Sooo ene a eg souleyE H 
BPEL aN y “*SHOId ,,cvIQ OUOT,, |SsMoo PF ‘sesioy G |*° gt -ady |°°°° °° °° reuMmo Ag |: °° “oW ‘AID punoyw “9 *"-9d0M9 °O “V 
UOTRIOS] |** “Stapurps poyoodsng |" AoTTy plo “aA-Z T |° °° G cURL | + STE Areqar9e9 paca OW ‘steI9 “  QUSIIMA YURI 
Because senegal Sek Cougars SUIJS9} PASIAPY]| SIsO[No1eqny ATqeqoig |°*°* °° °°" 9TW9"~O [°° °° sg cuUeL | CSIT[EE ATeyoToeg [°° °° °° + °° OW ‘BreIg | °° - °°‘ dureyqonvag IeAT[O 
6061 
| De a ae | ee eee | ee ss 
"JO pesodstp MOF “asvasl(T *yoO4s JO PUTST aye *paT[vo MOTT “a0WJOISOg *1JUMO 
‘6061 ‘2T ‘OWN OL ‘S06T ‘24T ‘OHM UVAA.WOA “NVIUVNIVALAA ALVLS ALNdaC ‘IDHLS AO Ud AO LYOdHa TVINNY 
eManeul sion difetvesieauetiewaivesey oi oltstatare pioy pasa, WOT Oi Bed ‘ aSRASIP ON Riiaysislkeielien “apyyRo Dp a “5g auny mule lolieeutelits, ayon'y “Id mitenelfatatis;lele is ale OW ‘essoepO aueveierteinal ployse4se AauayyT 
6061 
“JO posodstp MOTT “OSRASI(T "yoo4s JO pulry “ayeqd *poy[@o MOTT “a0qJo sod *TOUMO, 


‘606T “24T ‘OHC OL ‘806T ‘ZT ‘OHA UVAA WOM ‘NVIUVNIYVALYHA ALVIS ALONG ‘UUVIS D'S Ud AO LHOdHU 'TVONNV 


rinarian. 


2) 


‘tate Vete 


Ww 


“t OF 


Repo 


Ajunoo 


Ajyunood 


Ayunod 


AqyunoOo 


AVUNOD 


Ayunoo 


“me AQ poqtioserd sev uoljonayseq 
Aq poqtioseid sv woron.jseq 


SN) 


ay} Ur UMOYS YOM 


77 MRT OF SUIPLODOR UOTJONASECT 


Palctierete terol atoreretens Tecra OO! | 


0} pojtodad pure poutyuRieng | °° “stopurys oruoly) 


snus Jo Prue ACUoT 


Sorbie osd bo oar 109 
0} peyiodar pure poulyurienyy | aE HOMO OT S.apury!) 
lal ite enassiejiel ls) of e!ic)is [OLUNAKO NT AKOINGa| SEBO OOD GOD OLD oR 
Ne ettaee ee eater siacer aoe qanoo 

0} pojioda. pure poutjuRientyy limeace “S1apuR[s ITUOIY,) 
Se Ney se Oa DRT ONS qamnoo 

0} peylodal pure pourjyueient) °°” S1OpUR[S IIUOIYD 
Gu AMmrisenenn bests ueajo punog jcc 
ERA tro DIED thi Denote qanoo 

0} poytodal pue pourjuRiengs |° °° ‘siepur[s oIUOIYD 
Rnlloencuare heels. ofa odeiteesits qanoo | 

0] peytoder pur pourjuerengy | ° +: SlopuR[s OIUOINO 
0} pajodar pur pouyuraengy oo S1OPUR[S OULD 
area Sly Ree eee OR are tee yan09 | 

0} pojtodeart pue pourjuRden?) | °° steapuRls o1U01YO 
Pheer Ahaha Penipe een Ee aR CL ONES (eH tot ee ree YdieyRo [eseN 
Seis Eee yeaa on aeren eon }nN09 

0} payiodas pur pournurimny | °° SIopuR[s ITMOITD 

‘JO pasodsip MOTT “OSBOST(T 


cies 


‘606T “TE OMG OL ‘806T “ZT OH UVAA UOA ‘NVIUVNIVALAA ALVIS ALNdAd ‘AHOOW DO U'Ud FO LHOdHY TVONNY 


Shep Aone a SISO[NILOQNT, | 
SISO[No1eqn J, 
Pei one SlopuR[s OTUOIYD 
“** Slepurys oTUOIYD | 


UOMONAISOP POSIAPY |°° °° Sole | 


UOT}RIOST 


[ 
OOS Da O80 Ot) aS.10Y T sez “qoauy OOOO O00 Ord “yoo SGT “ese ee OW ‘ogouvpuodepuy | OCet ee ONO ts OO AprRig “M. 9) 
reese gsrou T [0% ‘Gad scauostWeheoe tone qaumg [oot OW ‘AQ sesuey ccc eyoyey “acl 
eeeeeessggioy T | o0s ‘Gem [°° ‘Teuoqen cad fo OW ‘AqQ sesuey [occ wna xpi 
Soe ean eohe asioy TE |' GL ‘dad |ic° °° pase aq |: °° ow ‘A719 sesuesy Jiocst + yooumerg “¥ “AL 
saph ae wi aden e asloy T eee a “qo Pa Cec Ce a yun yy AU Wyle) fer ve tn “OW ‘AUD sesuey | over b © es steiaiel yeu & ‘ay A0q You 
Rita its ere aqnur T TT qag |°°**qeuayey ‘ad |°° ow ‘A719 sesuey | - 8 ySNT Hog 

| 
Che) (eliee he oh sie as1oy, T OT “qo sre rerowhetchehetsiot Te CLAN) oreo AOA “AUD sesury Sniek > often eon ofp “A 
saat teuaners arqeas | OL ‘qag [00 oo gista uamyayy [66+ ony ‘A7IQ stsuRyy jaca tte oe Srinnere Bau 
Ca tt 0 Oem Ot os10Y T see ac “qo Bowe aiuer ©. “URUIYOI Id OO 90 Orn ‘OW ‘AYO SsesuRy Se: Se ble ew Ne oe “sunig “sey 
OO tee ooo 0 as.1Ol T . Gr “uee OOo ODO Od Oe O16 Of ee ee OW NG @) SRSUBYT Cte Oey OO URUTe[OD uyor 
7eayqaboounye SSRISHCoWeE 1s II" o ters SwieHp Po oO © sHeayny Ad ‘OW ‘AIO svsuryy [octet eee SHO Le 
eaatenstene eee osioy Tre wep | oyayen aq [°° cow ‘4919 sesuey | ° °° * sz039RT UYOL 
OO DO I ete os.1Oy, T CP ety aT) “uee POT DOR CO ‘yood “Id eee ‘OW ‘aouapuedapuy Cit ehOvOud OG at ir Oh Ot OD mt) (01) uyor 

606T 

| 

DISS eur Aeg 7 |)“ Ggcoog |. 12+" 1euMo Ag |* 92 oO “Agi SUSE eioee 2) 2) PLEUAR aut: 
SO6T 
*yoo4s JO pury ‘oyeqd *poy[wo MOF, “aOWjO sod | *IOUM() 
eats - in Jy » 


+9999 gUrples T 
S.Ct oS SUIP]O3 | 


“eT (09d 
oy DAG 
“-¢¢ ydag 
"3g “ydag 
> = Gres qown| 


606T | 


ee SIT, Ate ja19a9 
rash see SUIH Are ja1099 
So aes Sede IaumMO AG 


os ROO MGT eke 


‘[eUeplour ATUO sv aTqRy dAoqe 


er ae aaee "OW ‘Stare | °° 09 Arreq AT URI) 
eye) ‘e) 6) wee) amelie. OW ‘RLIOJOLA D0 oO orto oO TOTTUN Sui ‘H “SII 
Le Song kai ase OG hie eee TosHTGoRene 
<= + ga BR ESTAR IG tl Eee teen uu pan 
pore oi ‘uosmutumanns| = ier 


Missouri A gricultural Report. 


496 


“***penuljzuoo suryURIeNty 
J1N109 
Ajunod 0} peyiodea. pure paurjurient?y 
JANO09 
Aqyunod 07 poaj1odar pur pourjurRien? 


qanoo 
AjuNoD OF poyodat pur poutjuRsrent) 


NOD 
AjUnNOD 0} poylodal pur poutyuRIeENnty 
“***DeoaUISIp PUR PoURe]D PUNO 


qanoo 
Ajunod 0} pel1odeal pure poulurseney 
posorseaq 
Sea TTLOD) 
Ajunod 0} poyiodeal pure pourjurient) 
CREE (oy) 
Ajunod 0} peylodat pur pourjuRrenty 
Eee et apeprastese ahivotan hans bonssece aaatis qanoo 
AyuNOd 0} poysodes pur pouryuRIENr 
Meee ate gta Meehan ho her oct eu chy qanoo 
Aqunood 0} peyioded pur pouTjuRient?) 
pounurienty 
BAST One ROO Ce ohee eRe ATA 4anoo 
AjUNOD 0} pey1odeal pur poulurRienty 
pouluRrenty 
Nihigwbors Goat tibinpevsranse erent meee 4anoo 
AJUNOD OF poj1oda.t pue poulyuRIeENn? 
pourjursene 
4INood 
AVUNOD 0} poy1odoal puR pouTyURIeN? 
11n09 
AjUNOD 0} paJ1odeal pure pouruRslenty 


4so} ULST[RIN | 


| * slepurps pojoodsng | 


WAS us Slepurls oTUoIYO 


“ STapURLs o1UOlyO | 
UOL} RIOVULGT 


“““slepurls peyoedsng 
“sIsATeied [Rasurireyd 


shes SIapUuRIs ITUOLYD | 


OTUOLY,) | 


oTuory 


a Oa ost S1opurls 
EN Opn SIopur]s 
“oo StepuRys oTmO1yD 
"--* SrapuRys o1uoryO | 


“o 7“ sTepuR[s OTUOIYO 
|°° slepurps poyoodsng 


“**""Slopurls OIUOIY) 


“**slepurys pojoodsneg |: 


“>>> -g1apuRps oTMOrYO | 


““slepur[s 0} posodxay |- 


SIlopuR[s IIUOIYO 


s1lopurl[s IITUOLYO | 


asloy T 


asioy T 
oie oe osioy T 
PO kCe) 


as1oy T 
ae SUIP[as I 
nd ah atin alk SUIpl[os it 
Sangha BUILD) 


SES OF 100) 0) KE IL 


asoy T 


asloy, T 
EPS TNC Oo asIoy T 
asioy T 


as.loy, T 
*SoSLOY [RIBAS 


asOU, T 


a[Nur T 


as.oy, T 


‘JO pesodstp MOF, 


‘ 


“ponuljuo)—606T TE 


“OSRAST(T 


| 


"yooys JO pury 


“'SOSLOY [RIBAV | 


e-. GS [udy | © sie eis 6 } e168 e.8 *IOUMO eepeuneaes ON ‘ydjopuryy 6606 in! 'e, 9) 9).0),0 000768 oe sexy 
. ‘ST udy Pew COO On a Ce ee OW wwlr@) sesury ake sous ke hence ele ys I94}[® N audal) 
. ini udy eis? aso Ee pur “Id CR Th prt) OW “AqIO SVSURY, Pe ee ee ULYOOUTT Wes 
S SAVE THMalyy | 28 SHG ANiGeulep ayes} fo 2 82 2 © OJ, ‘MOTAPURID | *SloyjJO pur URUINIT, “Vy “¢ 
oa ‘¢ Judy [ror GO Coy Cao Os OC Oo enim o cite tht OW Nhe) SVSURYT O Oc aeck Dac Ord oddmoo.sy AauOy, 
oe cantachy SST HALE OLOOCN | ease enas COV, ANAL ojogepitgy [Oo 24 oe or BS Soe T1euieM “Ss 
| 
| 

. ifs YOIV]N | cance a -eranicabate-roite eaeaebeuewal lier aeerstnnts OW ‘£419 sesuryy <i.¢. 5 fo se) w, gia) eeniiele S}exoNy “(at 
“O08 WoIBW | VISTA WIMpoy | OW. AUD) BBSUB ST (| SS eee UTP “AM *f 
“0g ole] Oa OO ott hoo tO ecko rolls boon Cann OW G1 te) SPSURY TOO 4 suog $,U0}LOJT “sey 
ras UAMANE 2 eo OP es SLOUCANG) lena |e toan aan OJ PANTO ES BSB STi | teen enn en asnig “df 
ZS YOAV] ‘Iago oureuINny |° °°" OW AITO SBSEG ST aline an menens AIPUNR] S,URSO'T 
{SSI LLM IAT ite epee a UBL) [lo 22 Fo OWN ASO SRSUC S| ee AIOAVT S,U8qqryo 

| | 
“QT Oley | eR ON Se IOUMO | 7” OJ{ ‘V0Uspusdepuy | Apeig “MM ‘O 
PETE WA ROBMAIINT oS [MEM OUN EO) MGT = UNL PAWL) Giziseithsy Po Te Se ee sn] Uo, 
“OL Yoiryy pamown aac Pho IaUM(Q | Shoot Fen OW ‘KYO SRsuryy Cero or ceo) bed) © taco UTR IV “AM a 
-°6 YIP Ajowo, vuruINnyT | ap sasha ees OW HAVO (SUSUR Sy a i ee YW YUL 
“se yore [ic aay earou “kat sesueyy [oo Jayneg x» seyong 

| 
--* F Yoivyy Peet Reuetoo aot aac RT cartes OW “KYO Sesury Wino cr Ol oo cyto yoing, at aft 
| ort ‘SZ “qo elie! 6). Bilew el .« a aee eens 1OUMQ | o) a fe ‘ele Jeu alate OW ‘ydjopury CO CY ete SANT SA “ 
Ikeits 9Z “qo | eile’ ‘ayiniy eWinise! eyleuledesia jiettemeyinitelir Je sees “OW ‘AUD srsury al _Dafeyce ss Nee) ie\’e Mel ship) ‘eylo\'e ysu'T usd 
Veet Cask OK AS a De ec oo OE SCS oC | OW “AIIM sesueyy |” SLLIV], pure Sutsur'y 

| 
“eg -qoq [oot jeyoyen “ad jo ow ‘Aug sesuvy fico ysny wag 
les ‘FS G8 aera oO tual (lt | ps cada Oy ‘souepusdepu] |***** wIeYysuIuUNY “VW “MA 

‘ayeq:—si *poy[@o MOF, | “doo Sod “IOUMO 


‘OUd OL ‘806T ‘ZT ONG UVAA WOM ‘NVIUVNIGVALAA 


ALVIS ALAMUG WUOOW OU Ud AO LUOdAY TVONNV 


“UNaAYIan, 


Report of State Veter 


SP SOE eae peaoajUIsIp punoy 
qusUIdOJVAVp LOJ P[OH 
4ino09 

Ajyunod 0} peylodel pue pourjursen?) 
ee adh ataU ono eos cag DoT, 11n09 

Ajunoo 0} pejlodear puv pauruelent) 
2 DAN GaVoh) 

Ajyunoo 0} pejiodal pur poulurienty) 
“** pestd 
Si cEA Oreo ctl ote Demon paunurieney 
Pe CRR ORT AC EO RRA pauryunseng) 


HES ee DIRa Dabee ONG OP oI0.D pourjueieney 
**qanoo 
Ayunoo 07 paylodeal pur ee) 


qanoo 
Ajunoo 0} poy1odeal pue peuyurieny 
Mere ay raster tin We oksceh Die ++ +* amoo 
Ajunod 0} peylodal pue pouluRieny 
Seat & Gano Be Ooo Oe “ paurjuerene 
sitters kaysancat syisbs eiietis\ ol ozs SO e\selsa elie qanoo 
AjUnOD 07 peytodeal pue pouluRleNnty 
SNe Ree wayaikoroMe heyave teviaeps ee + samo 
Ayunood 04 pojiodat pur pouyursrenty 
a ita Beano payoayuistp punoy 
A ieieraiaue o isnatele steue abe. eeelaate one 4.mnoo 
Ayunoo 0} payioder pur poejsay, 
ReaD TE oe i cer ros Oyo qanoo 
Ajunod 04} paylodeal pure peqsay, 


4anoo 
AjuNOD Of paytodeal pur pouluRienty 


‘** srepurls pajoadsng 
MC SlepurR[s DIUOIYO 
Hae? Slopuels OIUOIYD 


reas SIOpuUR]Ss OITUOIYO 
SIlapur[s payoedsng 
pecs SL9PUL]S OUOIYD | 
pa SIOpURLs TUOLYO | 
FOTIA alo (enmadeg) 
Slepur[s pajoadsng 
Slapurls poyoedsng 


ie Slepur[s o1UO1yD 
** so[suRdys 


Alcor cy tact oo eeces SI9purly 


Bea SIOpUR[Ss DTUOIYO | 
‘* slepurls peraertstiss | 


sess + oMdnia ulyS | 


Sins S1opUr]s oUOIYO | 


Eee OTUOIYD | 


Slopur[s poajoodsng 


*"“srepurls pajoodsng 
Yyyeoys [edivo payoojuy 
pen chem [RALLI® UO prod 
einding 


ord Slapur[s oTMOIYO 


759s TIeIBO [BSN 


-aqqrig 


** 9IBUl T 


** OS10Y T 


**os10yq T 


** asI0y T 


** SUIPad T 


SUIPes T 
BUIPIe3 T 
ei 


“sasIoy Z 
** soy T 


“** *Soslol, ZG 


"* OIVUI T 


*- asloy T 
** asi0y T 
* QSIOY T 
“* 9s1oy T 


"+ OSLO T 


* as1oy T 
“arqeys T 


“*9sloy T | 


** asI0y T 
asi0y T 
** @sIOY T 


“SUITES T 


++ SUIples 1 


eee ew ee 


* SUIPIOS T 


“eg oune | 


9 Aqne | 
g Aju 
¢ Ajne 

“p Ane 

“7 Aqne | 


89s KOqOW Id 


“eg oun [eyidsoy 04 yYysnoIg 
“og vung 
“oT oune 


a 


HG 


aun 
eune 


2 oune 
z oune 


vey 


+97 
PKG 
ez 
6] 


> {all 


|--*+9 
Joey 


8% [dy 


oune 


ARI 
ARN 
ATW 
AVIN 


AUN 


AVN 
AvIV 


AV 
ARIN 


ARN 
AVI 


“8g Tidy 
“* 213 [dy 


2+ Tayoqyey “Ad 


eyIey “aq 
“*"Jeoqjo euvuInyT 


OW 
OW 
on 
tee ow 


OW 


ow 
Sod odos ov 


EET) (y 


ow 
OOTY 


‘AUD svsury 


i ‘AJIO svsury 


‘AVIO svsury 
‘AVID sesuryy 


‘AVIO sesury 
‘AUO sesuey 
‘AVID sesuvy 
‘AUO svsuvyy 
OW “1epIng 


‘AVIO sesuvyy 
‘AUD SBsuryy 


‘AVIO SVSURIT 
‘AUQ svesueyy 


‘AVIO SsesuRyy 


‘AVIQ SBsUvyy 
‘AVI sesURyY 


‘AYO sesury | 


“AVIOQ Sesuryy 
‘AVIQ svsury 


‘AVIQ StVsUvyT 
‘AVUIQ SvURyT 


‘AVIQ sesury 


‘AyD sesury 
“AVIO SvsuRyy 
“AUD sesuvyy 
“AYO svsury 


‘AUD SVSURST 
‘AVIOQ sesuryy 


**UOSIv’T paliT 
© 606 ee * AOPON "AN 


** IVUUOIJIV] *O9*) 


** WOSIOPUY “WT 


++ -ssaqsnp ‘of "Cl 


qejapuy “5 “Vv 


Rapes UuOSIvT poly 
“soq@X OD OL 
““Gouluyow “f£ °M “Id 


“7 sroqUTM UYOL 
*** IVULOJIC “OO*) 


“*" "O09 SUYOOY U1ojsa 
“ AOMOIC “SM 


*ssoljuolg *O “LZ 


ss oMoICE “ya 
*ssolquoig ‘9 “LL 
Aine “+++ a9 4 SOUL 
“OD peat os[ny, 


“TTL 9 “AA 


“*“TITOM. Tenures 
easel OSURIO'T 


“MOIJES 'T 


*sIepury “IN 
* TayoUIYIY “Wf HL 


“QUSTIM ANON “fT 
‘“yTToustg Uyor 


A—32 


Missouri Agricultural Report. 


rete Nyy penulyuos oulyuRlent? 
beer ant mele hiicaat esses amon 
£yuNod 0} paylodes pue pouTyURIENe | 
SION RNC CD Ii Be poe oajUIsIp Puno 
Cp IIS se ODC OHO RUI 9 pos9jJUIsIp PUNO 
CC CICICICIEE Woy) 
AjyunOD 0} peytodal pue pouluRrent | 
At iasctnd Sa OL Siemon rg Sieber 180} UOT 
DPvsl cre Renee Come reo ates \so} WITT 
OE SRG. Fall ea ee ott ace eae par 
Solos Ol UO Dae Bicone heme eee yun0o 
AVUNOD OF paylodeir pur pouTyuRIeEN?y 
Bon ORO MT eta hele tere ahiennosten eine, es qanoo 
£yunNod 04 poy1ode. pur potinurrenty | 
Sth Se oir Dae Fo Ee occ \an09 
AjVUNOD OF Pol.lodoal pur poulyURBreNn?y 
es rere Rhone sss ago] UTOTTRI 
Slo os ORC Te CIO ere Coots 180} ULT|RN 
Bice nonin Oitrer SiO Reo or eee ato oes 1N09 
AjUNOD 0} paylodear pur pourjUPR.lenty 
HORNE Fete ar pete AP ae BOAR 1noo 


1NOd 0} peyloder puke poutjuRIen?y 


11n09 
AjuNod 0} pejiodalr pue psulursenty 
yusUIdOTAAVP OJ P[OH | 
PA tean do antaaal ah ska bane, euseeliseecnectey steer 1n09 
Ajunod Of pajy1odal pue poulurrenty 
Ayunood 03 poyiodal pue pouluelent) 


‘JO posodsip MOF 


“**slopurls pojoodsng 


aes siepurls o1uoIYO 


a Ow slepur[s oIUOIYD 
“-srepur[s pojoodsng 


‘stsAyered [vosueieyd | 


*"- sjepurls peyoodsng 


-noud odes payoedsng 


eae SIapurls TUOIYO 


PGS S1opuUR[s OTUOIYD 


ei: s1opurls oo” 


siapurRl[s pejoodsng 


SlepuR[s pajoodsng 
S1opUR]S OTUOIYD 


SLopUR]S OTUO.AY) 


SHEoe Oooh wDE yonod 
Teinyyns jo Yleyep 
racgite gee IdAdJ SBXAL, 


sees“ YsIeyeo [ese Nn 


Bh Sar SIapuR[s ITUOIYO 
-*  SdepuRls peayoodsng 


eee siepur[s sTUOIYO 


eer siepurls oTuOIYO 


IDAJ SEXO, 


sores OTR T 


sess 9 SUTpTas T 


sess) SUIplad 
Hc aeiie a aynur q 
asroy T 
tees gUTpae 


Sac ge ORD asioy T 


loo Geo a-e0 asioy J 


+955) SUIples T 


SUIp[as | 


7 OS OS FROG OY EES YE 


eset oF a SUIpP[es | 
Seco D. aie 
+55 + = BUIplaz T 


sss + guIples | 
wagon e SUIPIez | 
sss s+ SUIplas T 
+55 +++ SUTples T 


7qP4IS 
so0Cdg.a 46% arqras 


“Te Ayne 


“og Aqne 
“og Aqne 
67 


Ayn 
Aju 


“GG 1G Aqns 
6r Ajne 


ist Aine 
Se Nia 


| 9t Arne 
“-¢T Ane 


ene SE 3 eee 


Saran AN LAY 
| Tt Aine 


Ayng | 


ese Maqow “ad | 


See Pe TALE) 


*+ + q9011s UO punog 


-asvasi( 


"yooys JO puLy, 


-91eq 


“‘pel[@o MOF 


“ss *:- om ‘AJID sesuey RDN AO OTN) p LATS is 0 Ay 
“OW ‘AUD sesuey | peas “*YOUPTY oqoy 
“ow ‘AqIQ sesuey ct --saqRq “VAL 
ow ‘AqI9 sesuey [°° * s+ ADIBJ JO S194}Stg 
Ragen ow ‘AuI9 sesuey cc BqyINg aor 
Se aa pe OW ‘AID sesuey °° OD JuSUTAD TOATTTPH 
ee OW wu (@) sesury dee su te). 6hu8) ea) ws ele. *YOIIpoor) “IW 
Sets er OW ‘AjI9 sesuey Per Pee sh C UN 
eeeaenve ow ‘A}IQ sesuey | °° Teyeg “AM 
eas ee ow ‘AyD sesuey °° prepay Amey 
evostnen oW ‘yaedg avsng °° °° Neg UOS|aN 
Riatoneinle OW ‘A119 sesuryy - -s910g “V “AN 
Reais ow ‘Ay19 sesuey [ooo kare “OW 
SPECIE SVereniar |e UCR ees oer sLIULIV SNOTIV A 
Netter ow ‘Ay1Q sesuey foo yoeuey fu 
resus ees OW ‘AjIO svsuvy | °° °° AUepRoy sousy 4S 
ase OW ‘A}ID sesueyy = poompazeH “olf 
| 
OW ‘UO IZUTYSeM “TIN | RES 09 Ate001 Lo[ POH 
Mec susaatedicheke OW ‘[axoic igs eis “SY urayyNog “OM 
earn ow ‘AUIQ sesuey °° °° aareUIZyey IN “¢ 
| 
rept OW ‘A}ID sesuvy | °° yojedyiny Oe 
Ie oW ‘iQ sesuey °° °° * poompazeHT “UI 
cece ne OW ‘AjID sesuey | °°° °° premoH “A “AA 
OCP O etic OW “£419 sesuvy Hieisee eyes PB CIENTS | “M. “UIA 
“d0Yjoysog | *IIUMO 


‘paenuluog—GO6T ‘TE ‘OU OL ‘S061 ‘ZT OUG UVAA UOA ‘NVIUVNIVALAA ALVIS ALNdAG “HUOONW (0 “U “Ud AO LUOdHA TVANNV 


499 


1nNarian. 


Report of State Veter 


“4inod 04 peayiodeal pue pouljuRrent , 
“4inod 03 poj1odel pue poutjurrenty 
‘41N0d 0} payIodal pue pourjuRilent 
HART Ota oen “paqsay, | 
Re TOR OILS payooyuIstp punoy 
BT ah CECE y1n09 0} pajzodaz 
pue pouljurient) ‘“uoljovai—pe4sa,, 
Ste em ROR atc qanoo 0} payzoder 
pure pouluRient) ‘“uorlovel—pe4saL, 
“esses ss 4ainoo AJUNOD 0} poy1odel 
pure poulurienyy ‘“UuotjoRveI—pe4sa, 


Og OL oborO-Old Cath Gh Osman On Oo 4noo | 
AjunNod 04 peylodal pue pouturrenty | 


AVUNOD 0} poylodeal pur pouluRieny 
Bho ae GnIe Oreo DIE DROID IGN oun qamoo 
Ajunod 0} pay1odal pur pouturren?y 
SSB teaice ONO Digi U MOOI Oud iGce qanoo 
AjuNOoD 0} po1odal pure poururrenty 
Ba see eta tus buccal at Mohe dou Fs 480} ULOTIRIW 
awa tok or ER TCNS RA ore soifelessse Pouasn evisu aay qmoo 
Ajyunod 0} poyioder pure pouryurrenty 


eee Oo 
AyunNoD Of paj1odel pure pouyurseny 
“5 -NOd 
Ajun0d 04 pay1odal pur IEG) 


gestae sch yanoo AjUNOD 04 pay1odal 

pur pen ueE LOY suOnoR ETS pe4soy, 
eat *41n09 

AjunNod 0} pajy1odear pur pourljyurRrentyy 


punoy 10N 
YG cee auTjURIVND UOIJ PosRelery | 


[feasts slopur[s dTUOIYD 


eee SIopurY][s OLUOIYD 
oa SIopuP][s OLUOLY) 
a egy: srepuals OTMOIND: 


* Sleapuryls Reqoecens: 


Bu SlopuPls OIUOIYD 
Se SIlapue[s DIUOIY) 


“** SrepuR[s poyoodsnyg 
oof ae IdA0} prek YO0IS 


sede siepurls sTUOIYD 


ates SIapur[s oTUOIY 


aA ta SlopuR[s OTUOIY,) 


oe SlopuR[s dIUOIYD 
“"-slepurRls poqyoodsng 


ae ae S1apurR]s OTUOIYO | 
RSE S styisueydura'y 


“'*“Srlepurl[s olUOIYD 


“**"SlepuRls dTUOIYD 
“**Srapurls peyoodsng 


“**Slepurls poejyoodsng 
EO Slapur[s DIUOIYO 


“*"“srepuels oTuOIyO 
* slopurls Boece eis 


IBS eae BUIDIP3 I 


pee tt os1oy T 
Hoos BUIples T 


asioy T 
ope oo SUIP]ES T 


peupeiotin On aiqeis 


Stauth aon SUIPIOS T 


HadDOO UC asi0y T 


iE 
oO 
i 
uc} 
= 
ov 
op 
nN 


Shrecsaonene SUIP|es 1 
es): SUTpTAs T 


Hoo BUIPIAS | 


ey iceeaer SUIP]ez T 


* inurl T 
+o) SUIpTs T 


sess) + Supls T 


see eee SSUIp]es Zz | 


OCOD Maya anintay is 


* “sasIOY [RIAAag | 


© 


N 


Sal 


“SnV 


“any | 


aotlod | 
JOAIBO *V “f | 


eee eee el 


Jeers on 


‘AVIQ SesuRyy 
‘AVIQ sesuRy 
“AVID svsury 


‘AVUD SBsuURyY 
“AYO 


“AVIQ sesuey 


‘AUD sesury 
“AYO 
‘AVIQ sesury 


‘AULD sesuryy 


‘AVID SBsuURY 
‘AqID sesuey 
‘AVUD svsury 


“AVO 
“£YWO 


svsury 


‘AYO 
‘AWD 


sesury 
sesury 
‘AUD sesuey 


“AYO SBSUeM | 


[roves OW ‘A110 SessUR YL 


goede OW ‘AWD arene 


hecarvaes OW ‘A719 sesury 


|S glans oW ‘A119 sesueyy | 


asPeice) ore ne OW ‘KYO sesuRyy 
‘STI WeUYOTH 


sesury | 


sesuey — 


sesuvy | 


“AULD sBsuRy F 


SS019 “Ss 
hierar ahatorane URUIYOR “W 


“--uosuyor “y ‘ft 


oo UOSSOIN (NCP 
“O09 UIReIN vdT UTPYURIT 


PA ekMEh eso sIoH, YsNy 


ae te A uosieeg IedSO 


joyuReyy *N 
ie Nise iiae Beg IISULIYE VO 


Pane peg paveuUseyL SEA 
Be rere. GER ORcT On 


“-***-TOSI8}1eq “Y “f ‘SIN 
“09 ssoldxy, UROTIOULY 


ESS PERS reas LO [aquey, “N 


“**“SI0FT ‘004 


ee eupnyg Xv 


reno O40 ts 0 AySUeTPIA, H 


**-a9eN 


D Diniorpy cio Aouury “DL “4 
eo RICE ti oc uMOUYUL) 


‘solg jjaqdurry 


ltural Report. 


gricu 


Missouri A 


500 


“4anoo 0} payloder pur pouTjURIEN?y 
JusUIdO]VAVp OF PlOH 
JusuIdojeAep 1OJ P[PH 
“qyanoo 0} po}lodat pure peuTyURIeNe 
4so} 10J PIOH 


CLO. AO IG DY quouldoyaAep OF POH 
Be Rr aR ae jueuldojaAep 10} PpleH 
“qanoo AzUNOD 0} poyLodey 
qanood £yuUNOD 04 pay1odey 
SRO AR ee are anctce? ]RALLIV UO PRACT 
“qnoo 0} paqoder pur pouluURrent) 
pourjuRient) 
09) 0} peylodeal pur peuTjuRrIenty 


Re a Uc uldoarep 10} PIPH 
pI SiGe OCR asteasIp WOdJ doif PUNO 
Re a teh cee an a oe NOR 180} JO} PIOH 
ea Ole he OMI Deo) Heck UNO pesonseq 
Red ofa cio oir okocare Eup PEO TCL GON 4ano09 
AjuNOod 0} peysodal pur pouTyuRIeNnyy 
FOO aber haa Ck OR On CeO OS paxorsact 
“4inoo 0} pajicdat pur peuruRreng) 
CR Oe Sata jUsUIdOTAAVP IOJ PlOH 
Se A accue Ron an tome he pakousecT 
“4inoOo 0} poyiodet pur pouTyuRIeNnt) 
Bi ortecr ep Uvniior olen ec uace tau WO punog 


“-pivog 91R19 sesury 0} peylodey 
“qanoo 04 peyicdarl pur pouruRienty 
jusUIdOJeAVp IOF PIOH 
“4anoo 04 payicdal pur poulyuRilenyy 
“qanoo 0] payicdel pue pourjyuRIengy 
“qaunoo 0} pey1oder pure pouTyuRIeNney 
quouidojaAVp IO} Plo 


oe Sdepur]s OTUOIY) | °° °° SUIpos T 
“*“slepurys pojoedsng | ES a SUIp[as T 
***siopuRls poqJoodsng |°"* "°° °* a1IPUL T 
|": ;* sdepue]s orworyy | °** +7 suIples T 
|" slepurys poyoodsng | aIPUL T 
Rote cise JaAg] sexe, |°° °° °° °° eTI"O 
SlopuRls payosdsng | Sasloy] fF 
ie ‘sdepurys peyooedsng |° “Sasloy Z 
hei arene anaes sropurpy | °° °° sexeur Z 
ap ie S1lapUR][s DTUOIYD |° °° °° °° °° OSLO T 
Spe oooonc sropuryy -9mur T 
he eS Slopuels DTUOIYD |S asloy T 
> “slepuvls poyoedsng |** "°° °° °° a1BUL T 
ders SlepuR[s OTUOIYD | °° oyu T 
AO ODO WdOD UOT yoou 
JO SI4I[N][eo Jue—nIng [°° °° ***° aIRUl T 
|" “Slepue[s poyoedsng [°° °°" asioy T 
“-“slepurlys pojyoedsng po ocr may qhege TE 
|**“slepuR[s peaqyoedsng |- 7 SUIP[as T 
**preyoid jo stsouvjeyy |°° °° aleUl T 
|ocuro0. 60 acca sropurpy | SUIPIAS | 
| 
leans SIopurls 9IUOTYO | asloy T 
learned mtrd oe srapurpy |'° 0 aqnur | 
meek SlopuR[s olUOTYD |° °° °° SS oyu T 
slapur]s poyoodsng |-* aso T 
Foca oon. srapuryy |'°°**** + esi0y | 
a SIOpUR]S OIUOIYO |' °° °° *  OIVUT T 
Weiclsicneen weer Pete ker hier the eress ss -graegg 7 
epee SIOpUP]S DITUOIYO | °° °° °° OSLO T 
PSRs eS SIOpURIs DIWOIYD |*° >" +> a[NUL T 
jee ‘Sdepur[s poyoodsng | °° °°” SUIp[as T 
2 Ut SSO PUES OUUOUUS))\\5 eee ee SUIP[as T 
sa ea SIapUR]S OIUOIYD | °° °° °° BUIP[S T 
ict SIOPUR][S OUOTYD | °° °° SUTP[OsS T 
“'“srepurRls pejoodsng | 7* SUIP[es T 


‘JO posodstp MOF 


“aSBaSI(T 


| 


‘penuljuoj—G06T ‘1S OU 


“yoo4s JO Pury 


Aas KOS ISY HS Ose WwOu a) Okabe OW ‘AID svesuvy | °O) surMotg duto'y “f *AY 
“Eg ydag ficcc ct JouMO | ow ‘puouryony | paryourrg WC 
“Eg qdag [occ TeuMO |i ow ‘Aug sesuvy | UYNEL MH 

AA poU NG eT SPIES O07) IQUMOQ |°°* °°" OW ‘AID sesuRy dIqs[IS PAO 

1 Aes 0 ke SS SS Os eS “Teo DUAA(6)in| eee eens ‘AVID sesuey SYP SLIGEH 
oe We, “ydaq Cn Cec eCrYar tary ty cer IdUMQ | Ouse OH oono Oyu OW ‘O[SVT Or DR ece ct Cady 1) e. * SOULOTOY AVE 
9g qdag fics citi ttre tfer ee -RYIQ sesuey [oo Suoyeg ayeure 
9g adag frcc tcc ret t tte elet eee kg sesuvy jo. Aroyeg seine 
“op qdag|rcc ccc TeuMO [00° oW ‘A}IQ sesuey | 09 ‘UW09 Irag ‘MA V 
Saas) (PMO Ka TS tM Kase SAG Lo TOTEAN@)| ue see COW AE AUN CG) (eqD ey ||P > Pe See suOo[eyeO Soule l 
SECT TOON | Noyes aa ae IOUMO |° °° °° ow ‘AvO sesuey | °° °° OD JeJsSuUeIT, FIOM 
eT Ydag TS rethivo) Pe ow ‘Aug sesuey [oc UIT, qoore 
“sep -ydag foots good |70 °° oW ‘Aj1Q sesuey [co UYNET “MH 
“Ep qdog fit cc ccc lhocateratarete ow ‘A319 sesuey | * 09 You orneapsH 
“ep ydag foot ct seu @) | a ow ‘fu9 sesuey S[oqow “1d 
Bia si) Get G FS Ce ROO ETS TOUM@) |v) o> DOW AID SeSUENT |S i OD JUSUIVD TPMT PH 
ee Il “ydag Arr OOO OORT Oban oon ao | Siro o Oo OW ‘UO SRSURYT [RRS Ce ae afoyong IN 
“rp ydag}ictccccc ccc lekegrieaeat oW ‘A119 sesueyp Suayeg ayouse 
oe ))) ames 6 Fe) Sal tangata ro tee? Da CC beige aes OW ‘vUepuedepuyt | ‘aoUapusdapuy Jo 10XVIV 
SOG “ydag aur’y “I(T Kiomemetretcesste OW ‘KI9 SGSUGsTa ee eee ]OUDIN “VV 

} 
| 

gideg | TaUMO | Te Pes oW ‘A119 sesuesy | SN reeks ‘suing dytya 
ee) peck fois iil Vaio bee SSS IdUMOQ | °*** “ow ‘AUD sesuey | pie OD JUeUIED TEM [PH 
+9 adag [oor ayouy “Ad | son “fqIQ sesueyy | steie fous araemage SWIRITEM “OL “MT 

“se “qdag | °° °° 929" TeuM@ | 22 OW “AIO Sesuey |; >>> (0p) yO, onMeIpAT 

@cqdag forccc roumg. | oN ‘Plaweus : Bre eats ast LITT 

sep eqdag|occcctt cect |fearaeatakete ow ‘Au19 sesuey °°" 09 vay, oylotg uotUQ 

Ds ae G Fa \C eas Sa VISTA WINX ieee acOTAT ‘AUO sesuvy | PS Ree “s"SyORVy ULV 

¢ 4deq |" “1e0qjo ouvuINyy | °°" WHS ANNO) SUsocds | je See Fee OO Sele XO TE ULLON), 

“+ T ‘4dag SSE Ts SNL ELAN) lt op ce eta OW ‘AVIO sesury lea pee AipuneyT ,“solg JIOM 
527 TOU ITY | nas sate eee IOUMQ °° OW ‘AUD sesuvy OD You ssatq olneipAy 
es ‘0g ‘sny Oo OG aD “V1 eyOLLL Id | fate ponteneh » OW ‘£0 svsuey | ao iehial alts keke its inouepiy J1Oq UV 
. “08 ‘sny Deon Ore Gtr Aarne I9UMQ Anvdaoo OW TG co) sesury | AshisMeaaieutele aca! |9it. “SOR UdTTV 
seezcany |ococccc ccc feet AMO sesuvy °° 07 Sere saua yy 
-eegegny foc youmg [100° OW ‘AIO sesuey 09 suIyeg seme 

‘ayeq *‘poy[vo MOR ‘dOJOISOd *IIUMO 


OL ‘S061 ‘21 OU UVAA WOU ‘NVIUVNIYVALAA ALVLS ALNdadd ‘AUOONW 0 UY Ud AO LAOdUY TVONNV 


501 


TNANIAN, 


Report of State Veter 


***WOTJOROI-91 OU—4S9,], 
*41n0d 0} peyloder pure pouluRIeUyy 
poso1yseq, 
pouljuelengyy 
pourjuRrsent) 
poulurient 
pauljUuRleEne? 
pourjueslenty 


"41n09 03 pojtodar pur 
*yanoo 04 poyioder pur 
“41n09 04 pey1oderl pur 
“4inoo 0} poaisodal pur 
“4inoo 0} poyloder pur 
“4mo0od 04 peyiodea.r pure poulyuerend 
“41no0d 0} peytodar pur pouyuRsrent?y | 


poso14s9q 
4.n09 

» pourjyuRIeENy 
MO punoy 
Fa GAG ly HEC OI God ROMO aeo paforysoc | 
2 PIUTJURIVN | 
poseeapey 
*41mo0d 0} poJodeil pue poulyuRlenty 
_ noe 0} peylodal puvw pouTJURIeN? | 


qyinoo 
Ajyunod 0} pay1odad pure pouruRIen?) | 
[BALLIB UO prod 
"7" **4In0od 04 pa 

-j1oda1 puv poururienb pur pejsay, 


4anoo 
Ajunood 04 poJ1odair pur poutjurienty 
UOMPVSISOAUL OJ PloH 
44n09 04 peylodeal pue pa4soy, 
UOTVSISOAUL IOJ PloH | 


“409 0} poy1odar puv pouTyURIRN? | 


silepurls payoodsng 
*“SLopuUrTS) 
Soi piaweio.o ac saapuryy 
eens SlepuR[s DUO D 
Bre Slepur[s OIUOIYD 
sat Nhe SIopur[s OTUOINSD) 
aa eae SlepuR[s ITUOIYO 
“eo STepuRrls OMUOIYD 
Fete eee grgpuR[D 
es slapurRls OUOIYD 
eindind 
ol as S1OPURLT OTUO1Y 


Baie siepur]s oTUOIYO 
“-srapur[s pajyoodsng 


| 


PPS SS SIS 104i] 0) fe as 


SIopuRLs OTMOIYD | 


spsians SIapurys OTUOLYD | 


eIuOuUIneud 
UOMRILLIT ULYS 
ranma eiulasg 


sIopurls oTUOIYO 


eee siapurys TUOIYD 


*- siepurys peyoodsng 


‘ so[BURIIS 
* -UTOTTRIN 0} WOLoRey 


SLapURLs OULD | 


*--srapuR]s pejoedsng | 


“"- srepurls pejyoodsnge 
“-"srlepuRls pajoodsng 
punom 


aimyound jo uonoodsuy | 


slopurys TUOIYD | 


"* “SUITES T 
+) SULp[os 

‘> SUIplas T 
roe shore SUIP[O# T 


A 


SUIP[os 
SUIp[os 
pieoti hoi c a1eUl 
SUIp[es 
te abe Ae o1RUl 
SUIp[os 


tot hot ea | el oe! 


SUIplos 
eae eae aiqris 
asLOU 
Per f0 11) 0) eas 
sess guTpas 
sss SUIpjas 
Dress ss g9gr0y 


Nanna n eG 


eeee sss gapur ] 
GION. SUIpIes | 
Sas his hehe I 

I 


SuUIplos 
SuIplos 


SUIPIes | 
“++ SUTpTad T 


SuIpjos 
SUIp[es 
Seek ccaeetee sastoy 


Nar 


SUIp[os T 

he ope asloy T 
qT 

G 


SUIplos 


sosi10y 


“YT AON felidsoij 0) yysnotg 


. OOETE 


“AON 
“AON 
“AON 
“AON 
“AON 
“AON 
“AON 
“AON 


6 VO 


5 WO 
“PO 


“VO 


‘Po 
“pO 
“po 
‘po 


-+ +6 +4909 


--0¢ 


558 490 


“po 
pO 
zat 
“~O 


feo oh; ye) 


“ydag 


‘\dag 
“ydag 
“ydag 


“ydog 
“ydag 
“qdog 
“ydas 


"-")¢ 4dog 


“ydag 


“VO | 


IauMO 

euesnG WIN “ICL 
‘IOUMO 
‘TOUMO 


jeqdsoy 04 WWSNoI1g 
yoyo AyUNO:) 
“+ q90148 UO PUNOYT 


| IgUM() 
“AJODOS ouvuINnyL 
eee esse TQUMO 
rere eee TQM 
DEG GaiGw dbs JouMO 
cihioioba 6.00.60 TaUMCO 
Pa atx). Ox aula \\ “IC 
 <gewend UoOoT}eY “ANN 
need co yyusnoig 
° ** TGUMO 


“ KJoI0Og 9URUIN|T | 


‘R49 
“AUD 
“AYO 
“AYO 
‘AUD 
“AYIO, 
wale) 
“AYID 
“AYID 
‘AYO 
‘AYO 
ww @) 


“AYO 
wwe) 
ww @) 
‘AUD 
“AYO 
i (@) 
“AUD 
AYO 
ww @) 


OW “plPewmeys 
yoolg iesng 


*AVOD 


“RYO 
w.Ull@) 


“A4ID 
“AUD 
ewe) 


AO 
wg) 
PISANED) 
“AUD 


‘£VID 
AWD 


sesuest 
SesuPRy 
sesuRy 
SUSURIT 
SBSURIT 
SRSUBST 
SeSURYT 


sRsuryy | 
sesuey | 


SPSUBYT 
SRSURY 
SUsUuRy 


SRSURIT 
Svsury 
SesUvy 
SUSUvy, 
SeSUvyT 
Sesuvyy 
SRsUuRy 
SeSUR YT 
sesuey 


SRSURY 


sesuryy 
SPSURIT 


SPsURyT 
sPsuRy 
SRSUPY 


sesuRy 
SRsuryy 
SPSURY 
SPSURYT 


sesury 
Stsury | 


SSO ERG) 


ayoOy “q YUPRAYT 
078 16, 0) dvalic).s\ 6) a), 8G! Grp, IoAIg ate ie 
ATOM “WW ° 

OD IoJsSuUeL, AG 
[teaeenckcss Arpuney Sore JOM 
PA SaaeS aaa Ry Id} JoJSOPT “IN 
Ng fergusa pe splg cs DDC uMouyUy, 


eenyey Pat 
[eves eee eee uMOIg “VO 
a AoeHio..00 + GoJINE “VW 
Hee arenes aotaNy auuoy “TM 
Ses ereraalreS f Saye “MD 
losepjnely Apuy 
Z\WoTT “TL 
uMOUyUL) 
uyny “dH 
[ose guOdTT g TAL 
ynesg uos[aN 
“S310 \\ IVSOULA SOLU 


Reiapokst akear bay vane cy SOOH “f “OL 
A ORS On uUMOIg “V ‘0 
GOO thd OO Sy ord * * ATOM. aT 

Aloyeg wepAug 
[Resreveats esti ALOYVE SITTER 


preqoueld “V “ad 
Deters goqeg ig tg 
AIOyYVY IYPUIP AV 
sees ss KIOyYVE OVUIB AL 


uMouyuy 
SyONT SLUIREL 


cultural Report. 


gricu 


Missouri A 


502 


‘Q0IA IOS LOYJANJ LOZ YUN ‘UOTON.Yseq AIIGeSIP “Joos TRSBN Sul 
| -pjes ynuyseyo T° Spt ‘90q °° AJotloog vuURUIN ET abe ean COVE ATEN O AL TyStts ¢ BOo cro os SLopuUy UIP 
ero ORD Chole OR DID oe worjooy 
-uIsIp Yysnoloy} pur UoTpONAsSeq | “+ fOIBy PUR SLopURT °° SuIpf[as Arq T Zit *DOCTE esa soe ean Oe IOQUSION |° °°" °° °°" Oy ‘SINOT "49 |"°°""* "°° YormeuIOg “08 
Miccurepiiestice’a a) a inlielleyipie)'s! ie) (elle, of oxlabealia’ biehel njia'tedts (isi |tohincame cm'shingisl aMelia\ sie) bilelieiinee)(a ie) |\sre)-#1j6 56/fe)lale}ie)aiivik el alleliais) . ‘OL 0, “STIL A1B49.1009 aq . ‘OW ‘sno’, 49 Oa Onc ‘saXoulepery “ULM. 
Ris ib DEN cane eea eNO nO ese OA wonoay | 
-uIsIp Ysnoloy, pue uoTponIysaqd |° °° °° ADIVY WUOIYO |* “SUIPpfes Yortq T |° OL “9eq | °° °° I9uMO Aq tae ie aa OW ‘SInoOyT “JS °° °° toXouTapleMy AIUOFT 
SO6T | 
“JO pesodstp MOP, “OSBASI(T “yoo4s Jo puryy aeq *pal[eo MOF, “a0UJO 1sOd *IOUMO 
{ poms 
‘6061 ‘IS (OUd OL ‘8061 ‘Ol ONC UVAA UOA 'NVIYVNIYVALAA ALVIS ALNddG ‘NIGLSUAWINVEL “f WOHLUV ‘Ud t 10 LwOd Ae TVWONNV 

ES en Ec eT OTS ee Tae eee ail Stouts 1300} payelaoy, + estoy T ‘eg cog |= - rug) 2 SO Airguemamieyyy eee et ese aaaeaa 
Read ceric tate terete ols uraeqeo TeseN |° 4 + sumpred Tp | “0z 08d eter e eee eee eaten ees con RqIg sesuey [oo TTayaqRD “aq 
Poa art auyjuerenb wory peseapay |i eqqegs tl eT coe Joon ‘A719 sesueyy |“ +++ BUISUOT “MD 
bree hey a ANS er OR Or +++ + amoo 
Aqunod 04 pejioder pus Peuyaeten® STOMACH OMOKONAIED) (> ASO lqon eri yr OY ey SaRyap |S Pe oe ere ees IdUM(Q SOTA A916) eS SULTS Tin | eee anes AyseyS “sou 

pOD,0 jorsyoneiiseygp | B22 > Asay oor} adecopie(g) || 222 > 9 ee hoqqoy ek ye Ooo Ze Weyap Joe e cote eee. I9UM() JOT ATS BSR ST |e ee eee UOS]UM “M ‘L 

oon *pexomseqd |" °° *° Sey OO at OquCoofay W]/° Se SO Grfonioyeks qr oye Saeygr Pees o ores oes LOUM@ sss OW ANI® SUSUB ST 8 a: UVUISOY) SIMA'T 
“4Ino0d 0} poylodel pue pouljuRIeNnyy ~ °°" Slopurys oIUOIYD) SUIP]es T | ET ‘00q RW AMS) ge poe ee oe’ OPE MT@ SUSUR Sia |e oes oe es ssoH “ff 
PS ae ene oe UOTJOvAL OU ‘pajsay, ” SEDC pojyoodsng | °° SBUIPlEs Z Bt ee 12) G [irl Pea EES ON ADRES OES Ae ANIM C)) (SiSLOMEDSE Ie ee SS Sr hon SCRE SAMY 2) 
“41n00 07 pajlodeal pure pouljuRieny °° °° Slapur[s ommo1yD ore ULTTO [0 ast |i i eal Cot CA | ec TOUM() 9 99 oe OJ AVIONSUSUP Sat ee SUISUDWT “MM **) 
“4yInod 0} paylodal pur poutjuRIent) °° SIopuR]|s OTUOIYD {°° °° SUTPas T () soeyal fee 2 oes ddogy IesjeaM |°°° °° OW -AqIO SCSURST 5-98 IaPURXOTYV “V ‘¢ 
Sia Shieh ogi Rons ike esi Rs ee elation nfs pexomseq °° °° Slapurys otUOIyD °° °° BUIPTes T 9 “09 IeoWjo suBvUINAZ °° “°° OW, ‘AIID Svsuey | °° °° rMouyun 
Sp A ea a oe eS eae fad poAO1soq “Sloepuerls OTUOIYD °° °°  BUTPlAs T 2 () See AO) Nim | hae ee nen LORIN () LOFT -AQIQISGSUU MT ss sos ae tO Trou nian 
"J1nO0d 0} payicdal pue pouTyURIeNe? “SIOpUL[S OIUOTIYO | °° SUIP[OS T |° "6% “AON | °° WANES) Bar RP oe OW ‘AIM sesuvy |° °° °° °° UOIGTe AA “WAY 
“41n09 0} paylodeal pur poutuRrenty SIepuUR[s STUOIY | °° BUTPTES T ZiCUNOINT lies ic ean cecians TOUMO |" COVA sO STAGED SE oF ese SSS AoTAwys “UL AY 
BS apap nes eile Coy sb eh s erate ss eee os pasa, S1apurR[s pejoodsng °° °° °° SUIPTe# T | "gz “AON |']eIIdsoy 01 yYysNOIg |° °° OWN ATO SB SUG IS Te |e nena APIO “W “OL 
a igir ale eRe WOO AY yLOGaLAKoYoL joy) |}O o> Merete EEG Res ae oe oS 2 MSCIOET POA SMO SP WTSTO -ARUMOG) || 24> ae ONG | ATT ISVSUUGIS |iecca ice teas eenemncLO AGT Tia Sap 
*4yInod 0} peylodeal pur paulyurient SM] ote) Heh NGO CONAI(Q) 2S HIPS Ahi ggoy (shes Te |) OUlxs PANNA, POPPE oS Se oe TOU ANG) |e eae OWN AVIOSS BSW es cee ar eens AIO “W W 
Re sk eee ee es MO punog [occ te arqegs T [og aon [occ telson “kg SesuBy f°: °° °° +> + * MOSTOUDIN' “ty 
Ta Se gee Se a ana Wart 0 ‘MH punog eet e tet ener ren etee sess ss sgramqg qT [ogg aon [oot t co ct etessls som “hag sesuBpy | ° °° + eyo -@ que 
Eo Se NONE ar RCM TET nth RGN eect ea oral bream Seria snsey 

-doss0 jo wuoyjend | °° °° ° SUIples — |° “6L “AON |°°° °° “STIG “@ “Oey “OW ‘ssutidg onfg | °° °° Iayvouayoay “IC 
‘JO pasodsip MOP ‘asvast(y *yooys JO pulyy ‘a1eq “poay[eo MOF, “a0ugoysod “IIUMQO 


“penulyuojN—606T ‘TE OU 


OL ‘s06T ‘21 ‘Jaa UVAA dou ‘NVIUWNIMALAA ALVIS ALoaaa ‘qUOON 0 Yd Ud fO LYOAA TVONNV 


503 


TNarlan. 


Report of State Veter 


Nae ae suoyneoied A.essao0U 
ILM [VUIUR ash OJ IAUMO pPasTAPY 


“5 ** - WTOTeasJUISIp pue WOTJoNIISId 


“**-Sutpesy JO poyjeur ul asuryO 


pated ae UOTPIJUISIP PUB UOTJONAJSICd 
Pre Nal Path UOTPIJUISIP PUR UOTONA]Seqd 
Bake Aets sSUIpsvey JO PpOYJouUl dsuPl) 
SOLS ie eae eae UOTP2JUISTP YSUOLOWLT, 
Sees inet cece sles Ul] [CIN YIIM podsoy, 
cee te UOTPJUISIP PUB WOTNASeqd 
SNe Merbnsdere nen cette eens aterete won seq 
Shed crease) @ Jeibiin Ve) ce -waius ee) sie XYaIW0g ouRrUL 
-NFL Wnosstqy 0} JAAO pon} asRp 
oe OP 7 uoTyRIseO pue UOTVeINdULTY | 


sess ss qr9UTyRaly oyetidoiddy | 
| 


ed: UOTJOaJUISIp pue UOTONISACT 
eC D UOTOIJUISIP pu TOTONIISaCq 
WROTE ST OE besten sees ss yonaay 
-UISIP YsnOIOy, pur UOTJONIYseqy 
EER de con sctanatets LOTR WIEN paysay, 


[iguz couse Slapur]s dTUOIYD 


Bis tama SLopUurLs JUITR’T 


[frees seh ens ADIVJ OTUOTYD 


“''  STTyses aynoy 
“* SrepuRls oTUOIYD 


‘Slopurls dUOLYD 


“SIILIISRS OINOV 
“stisudieyd oto.) 


joc Slepurls oynoy 
joo[s peseu oruo.yO 


sos -CTOpURLD JU8q?] 


SLopurlsd 


pure Aoivy oTuo.yy 


Jools [RSEN 


Joo[S [RStNY | 
stsourcydried | 


IdAdJ [RULED 


Te oe SIopurR]s dIUOIYO 


“* AOIB] PUR SIOpUPT) 
eae SLOPUR[S JUV] 


2 OS Fe OMe ANEZOY UL 
-- Surpjes Aeq T 
(SI94Y9O4S) 9T11B9 Z 


-pjas inuyseyo , T 


“- SUIpP[es Yoryq T 


“O77 BO Vptis G 
“- SUIples ARIS T 


 BULP[ES YoRTq T 
-SuUIpfes Aq T 


| "SuIpjos Aeq T 


“*" SUIP[os ARIF | 


SUIpjes ARIS T 
pe! 2.240 asioy AR T 


SS SSE ISONY 972 


 SUIP[Es YorTq T 
“SBUIP[ET Yorrq Z 


|" SuIpjes Aeq T 


“-SUIp[es Aeq T 


| 06 


- 


[udy 


“7° G [Lidy 
Seu Rudhy: 


9g judy 
Te yore 


“OS WIR 


| SOO OP Otto O AIvut 
| -ddj0A SuUIpueyyy | °* ow ‘snort 19 
Haro Gro aloo Oo AIRUI 
pp ee eke golorMny ote 2 0S oS OW ‘Smnoy 49 
eve ie TOUMO PAGO oi earaenaean OW ‘aouRyaqd 
[ietetiasb ie ee hay OUn UvIIvUL | 
-19J9A SUIPUZ}TV | °° °° °° oy ‘SINOT 49 
PON ray UPLIVUT 
=10]0\\ SUIPUSITY | 2S SOT -sinom 1S 
Sass SUT Areqatoag | Oy ‘vouRyeq 
[TERR eee SMA UPILGUT 
| -feqaA SUIPUS}}V | °° °° OF ‘SINOTT “49 
| quourjaedacy OOO ees oe le OW SIO aS 
‘s1aUMO SULIOqUSION |° °° °° °° Oy ‘SINOTT “49 
| 
| 
| Tey oe (Cah sod anno 
|-lIid Vy JO plvog ©4v19 |" °° °° °°" Oy ‘SINO'TT “49 
eo urn aS URLICUL 
-I9}9A SUIPUDITW | “OW ‘story “a8 
juUsUIJIVdE VT[Od |°°° °° °°" OW ‘Stno'yT “48 
juoureded afOd °° smoy "JS Jo AV) 
-UloJoA BSUIPUeTY | > 22°: OW ‘UIM][eE 
PAO OCOD OS Cyne 
UIA }0A, FAO OLS Ep fF SP OG CO OW ‘eyoInoy 
Ee riouMoO Ag |°°°'** °°" oy ‘SNOT 4S 
si. ve lvalwnene ots IOUMO aq won th deco. 0 OW ‘sIno'T 49 
SEY eae cubso. pois i ocllo ties aod Gt. oW ‘soy, “39 
“**" TOUMO 
wee} SULIOQUSION |° °° °° oy ‘sInoy 4S 


SaIq SVULOYLL 


BYIPON “MPtL 
IauUyoH poy 


09 Isvax 
possaidulog  UPUITYSTO]T 


AgTyog “H “d 
femtarrGres oO LUNE, Posy 


ee OO tO Oty US PIL 
“  QUIJUE[eA YURI 
‘sess * s preyreiseM AIUOFT 


09 1se9X 
pesseldulog UPUIYSIe] WT 


== ay00g “T 
ee ce, SIIB VUIIMP'T 


*-queulyieded arog 


“> XOSUINISZ ISNSNY 


sicellete fe! ele) lete ‘sroddeg AIUOFT 
Rich sions TOESOOU MBL EEy, jews 
nr) FIC ABYC EG | 


BO et IoT[enyL Vstno'yT 


CO O00 9 FOG. 


“IOT[ENI BVSINO'T 


ltural Repert. 


Agricu 


ge 


Missour 


504 


a Pte UOTJIIJUISIP puv UOTJONIAJSeq = ISTRCAT AY UCONN) PPP 229 29% ee UO 
-ples | ynujseyo T |" "Po “SNV | TOUAN OPAC 2 oe eens OVA SIMOT 1) se "*" TeUlBYaN [eBIST 
** *UOTPVJUISIP puv UOTJONAYSeq, |" * Slopurl[s omuO01YyO |* “SUIP[es yoryTq T |" "so ssny | ageyoutNo) Aifay ||P SG OO RE On Gyn Aia@ay Spe Soo ele So oe PpleH Avureg 
“**ssotu0y puv sJURTNUITS “YoIs | 
ay} wor Aywey ey} suRiedeg eruourneud snorjooyuy | ** "°° Toss OOGN |i esa Gans Oval eee STITH ATejeIoeg) | == = (OME (fewNoyay joo eyeeeues os omusep “IT “¢£ 
SO a ims UOTJIIJUISIP PUB UOTJONAYSeq |* °°" siopurys otUOIYD |* * SUIP[es YoryTq T ““"9T “sny fagiee aioe ole IG) DUNNO} Aap, OO DOME OTE STOTT 4.00 aot iakourple Ma AIWF, 
aoe UOlOeF 
-UISIp Ysno10y} pue wUoToNAseq j°*° °° °° ADIT 
pue slopurls aynoy | °° surpfes Avq T l @ hase [oI 007: Toyeys “Id SCAN, ASHqaKolae THIS S22 BO So “* UOSyIRTD “TL £ 
sgesiicigienien Saintes shia SSO ie eos os uolonaseq °° “StapuR]s yueyeRT | °° surpfos Avq T | gz Aine |°**** ‘°° 1euMO AG OW ‘sInoy 4 [°° °° * ‘teXourepre Ay ALO Fy 
Cee e ae dh tec laa uoTJONAJsaq, | SLOPUR]LS OLUOTY) | “SUTP[os Yor T gg Ane |°+ + °° + teuMo Ag |-*° °°" OT, ‘sInOT +49 | °°” * “ TeKouTEpTe A ALUOFL 
Fh GON OU Ge clas bo oes suory 
-onjsul yensn ey} puew woronaysaq °° °° °° 7 Korey | 
pur siepurys oynoy | suppres yorrq 7 | PT Ane “''"TouMO Ag Jomoa cos od OJP SIMO M TS ie ean IoXouLople A ALUOFT 
bie e to UWOMoasuIstp pue ugtonaysaq ~ °°  KOey | | 
puv siapurys o1uolyy | suLples ARIS T POO o 2 AN hae | pao pate AB WUNG) Aap P70 Feo COVA ASpaKONG | CUKS| [Oo oO wo Oe SOLG Lo[s197, 
fee e tail hae quourjear oyetdoiddy °° °° °° snstyduted (°° sulples INYO Yh OO Se) AQMP ye SS OS See S Mufey hone 
| -10j0A BSuUIpuez}y | °° (OAM SG gKOYGy CIS) PSOE SOO oo oe “ssnaq ATU FT 
Como GOP OBUa HOOD + qorooyut | 
-SIpP pue UOTjONI4Sep ojJeIpewMIUI[ | °°° - °° AOIRJ | 
pue siapurlys oynoy |* surpjes yorrq T |°"2ZF uN |” * URLIRUL | | 
| -1ej9A SuIpuety |°° °° °°" * OI ‘smog 49 (iiss neni JoXotlople A LIU; 
"se" ** TTOIPOJUISIP PU UOTJoNAYSeq ;° °° * KOM THO TULOT GN mane n oun POE AO | 
| “plas ynuyseyo 7 |°° "Ps ouNL)’**~* * * WOTMo91109 
WAenqoonaray —sfo) Wagan) Pe 9 28s OAS UO aa Sp een lose SIU @) UUs 
end Dae SUOTJONAJSUT [eNsN ayy | 
UJIM [VUITUR SN OF POMO]T[R JOUMO | °°” AdIV] OTUOIYO | “SUIPfes yoryq T | °° "8 oun |" ** s7 2° TeleUr | 
| | =TeiojAy SULPUOIW |e 25s OW ‘smoyT YQ °° UOS pure UU “D “UAL 
Sa UOTPIJUISIP pue UOTJONASeq | °° °° AoIVF OTUO.TYD | “SUIpfos UMOIG T°" TE RBI ||P Ss) AOU OL AGN 2s os ce OTA STOMA Cs ies ou tneee a COIN ANID ET 
bee Oe UOT eJUISIp puv UOTJON.YSeq | °° °° AoLeP oO | 7 SUT 
| -pjes ynuyseyo T | (SEALE TAT | iene aa UvIIVUL 
| -10J9A SUIPUETTV |°° °° CORY FSUNAKOLAT UNS) JP OP SAO Ere Os O7SLIYO WRG 
ore Bo. 019 10.0 OF sop vijs TTB yooys | | | 
01 pue syjuOU ¢ JOJ por} wey, |( “°° “+ sarqey | ‘apqyeo apery [°° 8s ABI | * SITE Ateqedoag |* °° * OW ‘qmumuing sary ** "°°" ployreyIMY “He 
dasy 0} ssop Jo sioumo Te Ayyou | {4 ot’ ASS a SOT Belew ae a[}}B9 opRIy “8o ARVIN [°° SHITE DAUM RO BIS 9 o1 WUIUIN, $,Aaty) | °° °°" UBUepIeA “HL 
04 soyoqjne AyuUNO0D pastApy || °°" "° Pcp eal, sorqey |° °° ‘aT}}R9 opery | °° 8s ABW | °° “SUT Aeqatoag |** °° OW ‘qrurming §,faty |° °° °°" UPON “| SVULOTLL, 
| | = 
‘JO pasodsip MOF | “aSvosi(, *yo04S JO PUL | ‘ayed *poy[vo MOF *aoJoysod *IOUMO 
| 


P1,U09—606T ‘TE ‘OU OL ‘SO6T ‘OT 


‘OUd UVAA WO ‘NVIUVNIVALAA 


MLVLS ALAM ‘NIDALSUANNVH £ WOALYV 


Ud AO LHOdWAM TVONNV 


505 


"MALIA, 


Report of State Veter 


| 
lease oe spe eat 


OAD sa aah JUOUT}VAI} [VNS- | -ey.lioumey einding |" “-*-9reul Avis T |° 8g [dy |*°° ‘suo Areqjertoeg | * > 2" "OW “Ol[og BT °°" +. => VOT “Ep “ULAN 
| 606T 


‘JO pasodstp MOTT “OSBASI(L | *yooys JO puLyt ‘aed *poy[eo MOFT “QOUJO SOT “TOUMGO 


WO DO Ghelinqneyboe NTC(S) |]2 O00 C00 Dae SYLMAR Petey e Saya) jP2oee Slim Aleqjeroed |= = OW ‘Woyooung |°°*°**°**** *seuroyy, “0985 
sos) WTIe4BO TBSeN asioy T |':°e¢ Ae |* °° SASSO Dales ln | haste nena COHAN “WwiaKaheyG, jo Preece’ uosduroty, “oT “) 
A Sfakj Sen or RS ay CT enone yyeey 
JO d}RoYTVIe0 VARY “pando puNoy | 
19M JNq seIqeos pey pey Jequinu W |**"*"* "tt SOON eran *“deeys |" Gn sqemp ||) > Si Aweledoacs | elas: OY ‘laysouqouyy "0" <-*-JeTduIeM “Gf “fC 
606T | 
“JO pasodstp MOTT “OSROSI(T *yo04s JO pur ayeq *pol[eo MOF “0YJO SOT *IOUMO 


‘606T ‘2T UMANAOAC OL ‘806T ‘ZT MAANAOAG UVAA UOT ‘NVIUVNIVALAIA ALVIS ALN “WLIHM “AL Ud JO LaOdaY TVONNV 


Oe ar UOTPIVJUISIP puv UOTJONIYSeq |° "°° °° °° AOITVT 
pue siopurl[s oynoy |’ “suIpjes Aeq T |'' St ‘ded |'° °° IouMO Ag |°°°:** °°" “OW ‘SINOT 49 |°° °° °°" SUOTISUITY “AK “AA 
a Taepra reetle TCLS ars) Siete ORE Cchy91 | 
-UIsIP Ysno1oy} pue wormonised |****"°°°°* °°: AOIVY 
pue siepuvls oinoy | * ““s<uIple# Aeq T |°* OT 0eq |" °° 72° >: STOUUAN OMAN sae eens © ATs SUN Ot Tinea] Ss ASE en OOu Uy 
ferviee eles! ef elieus fan viellal 4) sive) uoronsseq Orc cus ‘ slapurls aynoy oe “-SUIp[os Arq al . "eZ mz aY@) wyemouer * LaBLIq][OS Id ONO cian is OW ‘smo’, 49 Cet Oe vo." ‘UOZR ET ‘g ay 
CEM orc. riveye Ferree sss ssuonaTysad 
UlR}100 YIM VSN 0} JOUMO PaSIAPY |°° °°" Advey snopordsng |** °° Sri ooe ANE! 4 | PMO Onoya) 222 2S quejoloypyr Aas Por oe 28h 7s OW ‘SmMo'yT “JS |° °° * * Taqnapusessey_ IS9UAGT 
22/2) 010 29.29 2 OHS OE DOUN TaN MARLO CONE MOn8 PHO=0'O 0O.R.C snsiydureg |" ""* BDU Ae Gi | aes GHD ©! aes CLO RLE UC 
-10]0 A SurpueyyVy WARD eens) OD OW ‘SInory 49 eretvecle levistiv del ic fejtw te la qoaloT uyor 
REE 2 juouTyvel, ayelidoiddy |* joo] Teseu oTuolyO | SuIpjes Avis [ |° ez “ydeg |**** °° UeTTeUr 
-10]0A Surpuawty | ow ‘smoy yg |oo ct ** yasaly URC 


veport. 


ltural 


gricu 


uri A 


SSO 


Mi 


d06 


*pounuerenb SaJNUL PUB SYdSLOTT JO 


JopuUleUIeL ‘T[V alojaq pelp [VUIlUYW | °° °° “SlepuRys oynoOW | Sy iaea Te >> ors Sslayoy JOS ° POSTAL ACMBeN IRIS) [Oo 7D SPOR Oe COVAW cakey(lakey ooo ce he eon. pezzi °S “¢ 
| 6061 | 
‘JO posodstip MOF ‘asRasl( *yooys Jo puryy_ | ‘ayeqd “pay[e@o MOF, “aOYo sod *IOUMO 


| | 


6061 ‘LT UAANAOAC OL ‘SO6T ‘LI UAANWAOU UVAA UO ‘NVIUVNIYVALGA ALVIS ALOU MUWIO 'D) “1 Ud dO LHOdaY TVONNV 


moe PhD og ad oe cm O00 aM pounuriend °° °° 7 sdapurpy ginur [ |° "1g “AON |°° °°" * 4ISTA uangay |°° °° + * OW “eorTeUTUIOD |°* °°: ° “TeUSIEW “Ww “SseqO 
Fok Gel oe DAm bien o:3.b/b9 pounjuriend |°° °° ‘siepurys ofuoryQ | asIOY T | "6T AON (°° UISTA Unqoy, | OF ‘MOYSeTIeYD |" °° °°" ** eIOOW @ AOAIEH 
oO oD HIn ET Reo oBDOOON TEL TENG) [oo ma ee oee 1 sdepurpy |°°° +0 seinut zg |°° °F ‘AON |** ‘‘ooMoerd ayeatig |--* °° * OW ‘eoreurur0g |°*-****: TeusiR “WY “seu 
Ve bho DA mobo.a.00 6 Ot pounuereng |: - °° siapuets opuoryg |°******* aszoy T |’ 0g 390 | ‘soHj08Id oyeAMIg |°-° °° “OW ‘olterg seq | °° ****** “*siehm0D “9 “0 
re Kea rterens a tiherarenomate pounuereng |: °° °° °°" stapuRpy |°** °°’ * ‘sasroy Z ie ET JO Joo +++ +++ -guoyd Ke |*2-= >) lop, “aonomiorog | ee eenre 
| | | yors pue xeuoyT “fp 
rae ale eA a Re ae ene Atte Oana payoedsns Aoreg 7° sc omur pl: -ep gdeg freee | opy fommeng gouge |< +* + stemog “TM 
Tabb UOMI9JUISIP pue UOTONAIsaq’ |° °° stapueTs opMoIYO “°° + OTN T | “GT “dag |* °° *  olretg ySeoL | 
“>>> pautuRrenb soy} ur01y KVM | jur ojym poAresqg |'*° °° -~ OW ‘orlverg iseq joo siamMod “TW 
asioy deay 0} pasin alto yal ** siapueys poyoodsng «°° °° °°" OSLOW To|> ZGLaum (ees qISTA wanyoy jo” OW ‘UoysapeYyO °° aLOOTW “GE AOAIe HT 
oon ap OTR UONoaJUISIp YSNOIOUL, °° SdapuepPH *aynur T ‘asioy T |“*"' gS auNE |" YISTA WINJoy °° * OP ‘UOYSeTIVYO | °°" “eLOOW “| AoAIeH 
Spear tO OLCRCE OEE ONO. One EEN Geatiten, Bicer-caicnnrd eit] kee nonommenty ts 40 yodmeqsig (°° °° °° aynur Ty | 27 yore [°° °°" STA UINjey | °° ON ‘quesvatq Julog (°° * “++ = -an0Ig “T ‘9 
2 ypeoooonoobotantocdy UOToeJUISICE | °° “StapuUrTF oruOIYO | ‘saynur Z ‘areul T | eT “qo | “JaqeT |" OW ‘yUeseaTg yuIOg |--* °° °° °°“ 4MJOIg “TO 
Int BIS 6 dba j[@0 exojeq parp yeurtuy |°°°° °° °° ** sxapuepy |*- +++ ++ esroy T |**' 8 ‘qoq |°°° °° °° °° qaqa | °° OW ‘UO4SoyIG |*- "~*~ 09 ATddng s,1owreT 
: GOGT 
Soe EE Phan OPE tee eon SOY ieee eae ies ee een roduroystg [e002 nur | eg vag [ee asta uangany | oy ‘SuNpUR'T s,oqpeW | + 80T BMY 
SO6T | | 
“Jo posodstp MOF, “OSBOSICL *yovoys JO Pury | ‘oyed | “poled MOF “dO Od “TOUM() 


‘6061 ‘LT UMANAOAC OL ‘8061 ‘LT WAANAOA UVAA WOM 'NVIUVNIVALAA ALVIS ALNdHd “NOSITTOO ‘Svr"Ud JO LHOdHaH TVONNV 


d07 


‘tate Veterinarian. 


S 


Report of : 


eS ee Ro Pek PeleplG@) | ee ee VSIOPDWETO) ise oie te oe CLRUIAI See yO) ce Glen paneer TCE AIRJOLIG ** OJN *“p.LOjyu x) Ihsan "**"To[SseH ‘N ‘SPU) 
COS CR Cee eae bg PIP], PetaPIO | SE SIOPUB[D il ss 2 Sy © SOSIORG|* ey pie “ydag OP SAY EG AIR19.1098 “ON ‘uopsur'y] |" sees O0RTTCM MIN 
Wee en ie st ranette jeatue uo peag |e tfeeeee sss asaogg | cet cadog |° ost Areyeuoag [+--+ +++ + op ‘aodyooy |°° °° * +: * spreyone “Vv “AL 
vee e sees ee eesipaTe uo peag [oictcitcri ttc r sc ceefees ences smog so gay Sa Arejosvag |e ow ‘AQ Sugg apn uaULE|) 
ahs tee Se SS JUBUTJRAL] PIqihosdld " aie Eee SISODAULOUTJOW i ACO Tea | Sh erG 120 a bP [ede “STUITOL AIB91INIG ON ‘euolaH ae ‘*uUdyILEyT, 1.19q TV 
a een We et JUSUI} RAL] PIqllosald le ENS See ith cy “OSURIY “OT NUl T “Sasol P | “OT “Qo |" SS SAUCE ALVI.1IIG SE? oi gitet a OTA ‘UOS}R AA | Te as ae ae “asno[) AIUOTT 
| | 606T | 
‘jo pasodstp MOF, | “OSBOST(L “yooys JO puryy | “aye “poay]Bo MOF “dYJO SO, | *I9UMQ 


‘6061 ‘8% UMANAOAC OL ‘S$06T ‘21 UMANAOAG UVAA UOT ‘NVIUVNIMALAA ALVIS ALNdAd “WIOM “HH “Ud AO LYOdaU TVONNV 


| 
Pa ie uth A ASS Sekt ig at Suse i wT Sy eee ie it |e Nan AR 8 Ona ust JOB. F ie at nag amar eta ye 04) | ke at Ayn eee S UTC AIVIOIIIS OS LOD AL “udalt) {SOLO HT tae SAVTT ddT 
fodongo ooo ond 0 OO a Ueto OOO to OG oS) inG0 0 6 OO oN RiuoUuIneud | SedeGed Oo * SuIpjos I Jee ‘OL AV see “STII AR 49.1909 Nile Ke/-etie) whole) ta OW ‘AMQsteg OO O00 Geb cen oc ‘yepreg “M 49) 
| 6061 
‘jo posodstp MOTL “OSTVOSI(T, | “SVOIS JO PUTS | “OVeCL | “poy[to MOFL DOO, | “LOUM() 


‘6061 ‘86 WAANAOTG OL ‘SO6T ‘ZT UAANTOA UVAA WON NVIUVNIRMALAA GLVLS ALAddd HOTHM “& MM Ud TO LHOdHA TVONNY 


INDEX. 


A. 
Pages 
IAGEAGNe IRATE goo5550n5a00dI0 0 deoEo Doded0d COCO CODE SUE DOUBDD DB CODDDODDDOPDOOOOopDonsoano. 316 
Address, Brigham, A. A............ccccccsccccccscccceccsscececccncseeertncreereteecesens ie 
(Clrmcitie, (6 dlsoocaconposccannenonoonnbocobd00B0Ua00S0000 agodDboeUNND NOD DDD UDa.DCUdoOdS 119 
IDMin7 MGS IDI, IDs Ssocccegnocc0os0 05d [DE doo COND God e Ott G0 00 CUS SGC 304 
TSO 18S, WWisauenaddadsosaadoocosdbunodco0qUuDbOoCOOdoOLO oD CDoUg oc aD gD OoyuCRUOOoNDOGNDOKC 86 
INR BIIO. ANE \ianoogconacocnongduusoocdcoo0GncuE de dgDuaac00000 Cue oncEusDad000C0 3000705000 99 
VErcraafepyrsebemess 0 SES ar -teters eye operate lerere eroleterelelels fe aleieYorersieyeiorelelelelelevelere|slaleelerelel=[aletel sleiereisieles<}a\ sloieselaters}ele\>\~ 68 
DW Vai ase WV COTS | oo orereretetereto\s1e)=s)e 21niele ele! slave e ©\e/e)ele'sleln'~/ 01+ #{0ie\e\s]n/0)«In\elolei«)=!ele/lel\e,sie\e\e/el=\=in/=i*\~10) 93 
Agricultural College, building, dimensions.............eeee eee eee eee eee eee e eee cece 2 
APPTOPTiAtiONS FOT .......... sc cee cece cece cece e cece eect eects cee tees eeeteaceteecesecces 14 
FS WLC COS CeO bce etatersiete iota nierelete nie eremstcreletelelorelelswela siereleraieelelsicle =isjaiela's! stele] «[eleUafoloreleieieleleinieie(aieine 2 
Collateral inheritance tax, inCOME fFOM........... cece cece eee ewer reece ere eetees 14 
RecOMMeENGALTIONS CONCELNINEG ... 2.2.2.2. 22 cece cece ence reer te ecencssnescssccscrsccns 15 
Report Of ComMittee ON......... ee c eee eee cece eee e eee e ence test eeetereesecccceeces 13 
StIppoOLrt, GCOSE Of LO SACI MAMI s ee ccree cle vec oe vcle ce einicisle «els +1» \+.s\elei+ «)s!s\ole wieleieisis *\eialels\cisie)sie 14 
INST CUIMEUII Al MS ILOW.Sluete ele srermielaleretereioveleleicloneralotelolaleroielovelcloleloleleieteicle leleiers/ fel oIel=tele|olefelcieseleleisicyer=is\elelaielal= 193 
PARANA AS MOSM LSSC erceteiels eteleretesetel aeiclorolaicce ovelefeleielelecelolsinisieielerelelelnle«\*l-lelo/sislnfeieialate: viele» elelelerareleleie 155, 253, 259 
TVETIIUGS Lots sete reeeoe eiareeteiaieelelereieiereleteteisteleiserele'otole(evelers/slaialclcleraleiciolsiofe ele(eis'sloin\cieleinlelnie(ere}oleicrein ie 235 
Seed, importance of QUality............ ccc cece nce e cece cece terse tee cecettccscccsscees 235 
Seed bed, preparation Of ........ cc cee c cece cree cree erect eee e ter eseeenesensrtcccseccs 234 
Stotk Tetevol seth ee eos onoapoocandane 06 ncone ouDDoDooD cond OsooDEOncooDODUnAeeD ONDGdDG0CEd 233 
WMiUsehAsieihe (l= ssdnosdoodous obocgc coaugunUEcopDOCCoUd Ee ope oOdaC DopnasoDDOGcuDDGTOS 234 
NGarcl eS C CLINI merece eeicieie ccicie esto se ticercle sleieieiciaisteleleisteielelelesie sleleteinielaicWerereieleisamelereasierere 235 
SUPE CESS espa tbe reesei cieietere a raree clots eteleteratelavalelalelevaoieloteiala/<fevolefelevereleloisielers ele[eleielele/sjafelajele/eleisaisiuialete 233 
ITEM LOM SON a ecieiiitoriceraiclersrleleteleive le sinlelelelnisvelolereiotelele telefefelaletclale ol={elela(el elele\eleseteleralateielojeleleioialelarale 233 
Annual reports, number iSSUCG.............. cc ccccc cern ccc cc re sncnc eter etccccccsccecees 115 
61 


Apiary inspector, report of 
Artichokes, as hog feed.... 
Asses and jennets, number 


eee tte et eee eee et eee tear sessteaee esse sees sssesssssssesesssssseee 


Fhavol aizlhbis) (ltogno5ogocoosqoueceaobeccacoooUo un ooDosGono0uUdES 


Automobile license, recommendations CONCeCrNING...........eeeee rece eee cece cece cserecs 


Barley, acreage, yield, Value, CtC........ cece e eee e cece cece cece ence eee eereeeeecacectens 
Birds> COMMON: OM EM! LAT cece cislonse aisle civic =)s | « o\0\a)nivln/e (ole) elvie =irielojsislelsle\clvinieies\eleie'e/eiviel= >. .n\e 


BINED IT Giscraereress rely seleiere 
Brown Thrasher ...... 
Downy Woodpecker .. 
English Sparrow ...... 


BO OO CL DO OOOO DOOIOIOIIIDO OUI OID OOOO Or ieicr Or iC CIT Os SoU OREO CS iC TOICaC 


SOOO OC OCT OUOD DUD OD TU OO DIC UOC RO a OCOD.) IOC OOOO OO Oo 


IMbicliesrd, Kove Kalan we JelehaaiaeVeic: SoopadooaanooUsde socooCCoOnGOD sDouooaL caro toverstascgarecole is ats 


Meadow Wark <2... 1: 


sieieieie esis c/.elelsla.eeeie\eie, e/0le.c,0\c)e.sle |e s)n(o\ pie) a ole e 0/60 \sie\®,°leie\shes ie ee le.siuie.e)ele\e.e 


Nifelaidneh yale pe “Asibulilloeie47 ce ca oeooocundodeon 000s dubeoooue aodeode code dun oC conCooduoooD 
Oa OPES Ole Wala UG reroetetttereyoteratetater sieve eles clateloletsistatel<lelereholelajoleirieis acjs\e)s/e,etann)otpiai-isiainisiele/=iais1@ 
FRG ELEAMSE “WO OGPC ERE ere seicte  cieiele)o!sivivis\a1 c/o visielsteia\o/n|ele\oiole 0/0)» n1elaleleleninin)e]al elelehewivie sia sie 


Woodpeckers............ 


wee cee Coote eee eee ee Cees en seer es er seers nessooresessesnscnsese 


MONO We DCHIEMs SAD SU CHEM aera tetelelalers inte lelersiereiase elaieraisiewe elaloisiere lols foplntecersialeieteravelulelersie’ofole)=jaie/=i 


Bluegrass, as hog feed.... 


Cem ecc reece reece tree eset esessesssesesesteesesessseserssstossese 


Board or Acricultures amminal MECtINE Of fcc cc cise cnc clos vccclee cise ae\0 aluinvcleeieisitisie » o1.0/= 
ATTAINS sCOMIMMIEECE, I EWIOIG) Of cjeriercyerelalete cfeis)ale efe in elelarela/elalalalelelolnla\e o\eleinisivjeieje)sinie aielel=le\n (aie 


Corporate members of 


-] 


Aoaonrndntwvaanah wan 


NONYDONDNNNNYPNWMONWNNY NY WD DY 


— ee C1 OO 
WOoNrFrwWOrRrwAWoOoWMOAR SHS HAH Fe 


II 


Board of Agriculture, duties and aim of 
Executive committee of.............. 
Minutes of annual meeting.......... 
Of calledmmeectinereceresneeee 
(OinTAa Oe" Gonenooonsaodadsadosauneobods 
Report of, Apiary Inspector........ 
Dairy Commissioner ............ 
Highway EXmgineer .............. 
SECrECAIY eet nea siersinmerewiatgoves acanicten 
Financial statement ...... 

State Veterinarian 
Treasurer 


Resolution coneerning retirement G 


Index. 


Os IB. IBIS Gooclbodoubnonocncoobo Oso dHCOSde NC 


Concerninesresienaevonm Eis de aVWGALCTS ence aalcteaicleleletieteiceiniorsioreiclosterac creer 


Review of year’s work 


Review of ten years’ work 


Cc 
G@attles steers (calliviess Vanveraeer walle Okt ayers terctere ovata cipetersreretete (beta seleletalere inlet ol fatale ohetetalel Vel akerotatal= 
TEIGMiETO CRIDVERL EINGNeRES) AWAINUIEY lingo caonocancoocaanocadanaedodonuecocondoessugoUSseas: 
SECers ean gS aver alee vA CMO seyerete te wvereyetere io! lopera oleiale ialelelalerctele letetoiate(elepal=tuiel odehei-/ecstatalnt= 
EVeifers; yearlimes; AVETASeS: VIS Of eeje cre oicieieicie crele ivieie viele cielo «[einge/l»isleie(s/s = ela) /elelel= ile 
Steers, two years old and over, Value Of............ccceee eee e cence cere eerste eees 
COwS  EWid years OldVamG TOMEI WAU CO ee aye sore elope sere bo ve ore lote forte) okeketseefatelofetelsTeol<(ofe=\=1l=inl-tare 
IWghaaloxere ehovsl Wieenlovey Ohe smal Sieikeacoonusodooueedauds cobs oUDap0cenusoodup no booOnODoDTSE 
@emienites for: tes faim: Ams Lara! WOT eee clerese wre wine oe elerolelale wal cla/vieieieie/«)>ieie/aisinis/aini'ejoln/slaletcl 
IBhiSiworay Bhovel TahaGls WitsdoonenandsononbodnuoccdboncaodcoConucDoduGcCpUFObDooenarougodcondK) 
lEllewanesy OKIE @lisgnganas dee ooo sooo rondo acneounbsondandoonsycpoopndugneEccoupnaycoonsoc 
iPAlenahash “Oly owl, Witosacqnscoupasous sodouonuU oD poonUSboD Suu conudUnDoodcoOCooeoUoKonoodoaoD 
Gneraanehena(ataahatertsy (ledqons eaquacasadaocroduanbecunoonoddceondobodagderncunonocsaucaue 
Gonerete; Cements COMPOSITION! Of cece ence oe wate cles cle incie eieleisiale civiniialnlnjelvie olejelel= 
INGER SENS GonotaoUTOBOddo Cod ema OORNOCdessOO GUCUDSDO AND UDOOOUNDUOUEUUUNS Udon GOdOL 
(Crnloraini= Se gooudnoese ob Gaduu scone coamcestucoe onde doodenoponooudapbaDDoseccHUcndds 
(COSI ie Gooden pandeur cine sooconbennbe duno ober ouDUoqDeouoUod cunoDUGooasnO Oo Soba Oday 

HEAT TOS estate teietctera vee clarerz cote leva vesvo sere iecaieuaiete reve cousysierele, rede azs(areiare vestrat srepeyelereleissasotnloj~/ aie) <i shoteve\aysteieterol = 
IeGhaes jolleney Bhavel’ sRevhahKONReeE(O lan nuno GoooneaDoDOOAAd oop doGoUN J UOHodaCUsUnE DOO DOaGIO 
IVIUSRSUNNS Ar fovelcPatorei steteretate Msaete eset srarelavercistere ere eieroll ns) e/eletelelefsl sie oiejaya/afe elalelaisiesn(eVelelatals) \efelajni-Veiatelai=.e}> 

IM ie Vess poodo nn Socio. DODDS IOU ORR OMA aan DoIdS, HOOTUURUDOAC DO GUO LTO AUD IG OOd0a5.0 dao 
Fim CL YUL oY OV HATA plscayave so cuckascre/ ste ietsasieuapercustaiegs¥0he /e¥oradetelnyelarelescpetatelelaLalefolalotols) elolsisioxeiever= siete 
Cons proversiom, Cachan OlesS Oley ncanuusoonudconpaodnonoboodosegpasdeocduccounsDooce 
(Circle: Grehceie rene. sodonos dcesorodccunndo tenon ccoonu atu ocuacDONOpSUNGOaUOS 

COfeisae Geils kadie goo oonaneus dons dumnoa dot sh obgnoe doMonEnpodo Odo oddoobe.auaoaOO0 
Ohicllorver (eCilebenn ohedeooasbaons cadenn seed Capp eseeboncourt opooseunodoeocodgoona 

EO EIN CG ra aissesorarsiolaierssisvaccn. eercdorersveieteve wie svete shes tertenetotale (olaucls «loi Puleqelevo,nielele/wiovoisisiaisjcjereieizre alah "i 

Fenee postS and water trough.....-....-......0. cece cere eee w eee e eer nens 
(Ghiaininisgsng coon coos on Sonnac nOanEteG DUUCUGUCODS Op GoD DOOoobodndodsstonaot 

Ney claKoWlste ae bao soe nnacb ana oScuncEcEaasanbas Suu cobopapaaado sco noUceCEond ooaAnee 

IM eh alobeeyn( hie ho aAeheaneconooad socontosto fodder casobsonnosco Dns eouaddsanebueoas 

Mamure (pit coiicd: OUMt ry. WOUS CS crates ele =talerelevara ole einie elelalelelaare )akeistntalehelnfel-t1-1=er= 

Wheel SVO ETc Reba cuOe Er ASoodsa aaaande en Jeon mo EcoOnconouuao ou Menooktads 

IRYACHG (Soe Sho BaneGn hace DRC A SBC aida on ToD nano nena Ese eeoucaMmOnOonGEnOO 
Sonileuineenaavenael Ipod ao aussosunsuosacas oases dose otemEoc cos dboccHadanaceoones 

Silly sasha nw ica bros BlDOINs "CilOs5 econ soeac asadodp doped oooooRp tool codoconbEt cons 

Shika aerengalsy ali ee DIKAG) CS clucese Gacuo se BSnbo ooo BHO Opeconon DoUNGeAUAadeodoanuoUcd. 

Mba anne ahaa obonn OLS AucmeaUae abode aeet bOueboOoOooN doa nad aDondeuarsc0Or 

AR WHIEGSA Soo elom (egos oe cioepy oboceDo GoUntp UL OO POUCH anoOonnBoDUonC oS ROOGeS sors 

AVENe Blas (eho > See onebodk ceuaucootd de oobdueno DOR Dodoo no bscUNDoUsOodanqctenn 


Well cover and wash bowl 


16, 


a7) 


448 


S&S eS to =] bo 


a aD bo 


we CO He He 0D Hw CO CO CO GO CO CD 


we eH A OH ee eH a OH 


YS 1 Go He Cs 


Index. Ill 


Pages 
Chickens, average farm price per POUNG...........e eee eee eee nett teeter etter eee e tees 472 
Children, training of in NOME............-.e eee ee eee ete tee tee teen eee e teen tee ceee 366 
@loOVer, MODUIATItY: Offs vcecccccceemcec cece cee alee oie cw timn ciniairieicin nee ele ejoinjele)eienisiciel> ee suee 154 
Texel, GIG} Lys aks e%olnnadoood noon 00s coon pee ooccodone asp SoD eURD peo oDOBOSDACOOnoOOUOOCO nn 260 
Seed, yield and Value..........2. ces ee cece cect eect ee eect cette eee ence ete aecctce cece. 471 
IDE Gio Win INANE hao oconbocnoonsoneunbeessoouennopUen obo nUuoO udu RbaEEUDSCecosDOpE 471 
Cockleburs, danger Of tO PiGS............. eee cece cee e eee teen tte e eee e een eenes 395 
Contributors— 
1Byallenpe, WS GGineic ovo coho dopodcane pupbod soobee sec oOOsp C0800 CON” uOooU GeO COORDC BC OOOD 329 
1ZeNnIO INL 1Bl soon gpane0es ob boennd gg Jab apnaUEbeRbUDooUCO Ue cor anbAD Koa apd dOOBDOSOTeDUOKO 237 
Iss ehaVely MExonWOKsI0l J Digg gogonesoNdodeonGoe soo Sbb oop EodocDespo0e Uo UbEoUduoDOndGUOCOBEaUOGOCDDUC 175 
Isietsjaehin, Ay /\oooogocondsosduosbocndouononoodUcaTsas bons0odnu Co OOUAObUBdDADOCDCFOOOUC 73 
Tekeaae, We, A\eacococdtcococsendoe sdoodcedsvcuqbepdveDsone seonaQunanedoUdaDDcUCUonOoGnoc 40 
Gimmie, Gi dj cagsudsdabdootvudoredocnobos abonoduppaSascone Jd acbnpoodcodoD condo dopnutced 119 
(GiiHisse. WG AL soagnbuvabo beuucoogobeds soadunkens0de boodospouncabS pocpeccecouoloanocuudDOC 65 
IDA dM Is IP pqupeqoonbpsdqdcaads On eGoOcogDoDcDOcnedbDEcoosods ond qonncouggpoddoaDEDOdeano 61 
IDA, WINGS Delete 155550 cccasda co sbooeasabooou0 doen opcddbnosBudnonaebuDudDSos00K0COpOr 304, 343 
IDeA, 104 TE lashocoaadsouss cou adodouderes seepacocnopnqduneUyTocgounaKotDcsdooDNaa0 sc 137 
IDYo) Nosh UMN Wincor els oonBocasaousnn a scouodGHposAnoesddoee codon seocarcUcuanGGdC 316 
Tay (Cie Weds bdootogonouopoconda bebedetondducmocdaconnncoUdconnoopndgdne copnoouogGS Daly ZAG, Alals} 
TMP, Wisse diggscnqdaqbodesnsoe segocegds Ss4boonoo Dou cone so DoUDoKODouEd0oO90 Souno0KD 175 
Geant, Wis ING) 1s Woesasonsosesnospnsencopeocness46 sq0obosdoueoUSoumeascodoonpddeasonD 347 
Tey AyeSAy bese IEE -ClonoocstoasoucossedcubHmcpdboodsudes dou sand copoDeDUsHDeQuOG|ODDCOd0d 353 
1emibls Gina) Goodaadsosuccdsn dondanccudauaccoondsodaogsnedvonudseouspnaDouSdodoCanonOnOdeG 43, 406 
Blow. LS Wes couspuoonnuncoddondeoceneconscn adadepoasecogdagsboS UoDUCGGuDS doDbobogcnuon 86 
TIDE CTS aS Su WADED © lhevete poraictste eversiaterele elererersvelclevsccrabe/alavelcr-isicherensia(ehaielsiate/eseVelentereirlelaiofalelelaionelereienelste 323 
Icha VIS" (Cheba dsanodduns cobooedcDiaeddod oo Honeoaaaa oo oetcds ova nu oEoBoanncGeocET COscte.b 140, 371 
ixchamnene IMI ees odesoopoeetomaceSeadeudl badd sacsdacuoSddbuUcoudoonodModcebocanoaooS 349 
IDG Hes, IDS tae cscsgucaadeeuacstonnasén dota cpsconbodc uubapsoauodedorad ono gIaco0O NODE 52 
IMPS AIO, Mie Miisncodadsuadsccn sSoudeonne osepcaLdccconboroodcHasaTtcdcobadonadopanoModd0™ 99 
IWIN eres “WL, LS aan oe duedaelccLcdndes condaoee Duan AbonooMSSosHs codgapdou. CaDOOOOnoAoL 129, 233, 308 
Mimo ADS E 1S shopncoocrodbenddpnacs bbabaadoboc casneer oop nasaoueas coondoneonpucoosT oe 68, 351 
IN/GIRGIN, Ne peedanes socuaddcsdequocecunesudapaSsnoas dadesodnUenab vooeppoccEUscodaDaddc 453, 458 
NSS OBS, WEY ING S sa Goecnansosasonpooboussadocoaddanoecboodooo ode noah odoraboolmnoan 339 
IDSs LP) GhillositeonocangoboacaonsndnosdacdcabosoerndodecodaacsddasanoopdoapLocemodo” 266 
Selvidge, Miss Ivy EROTIC ene ee ee OO Ul raO Orson a OS 
Sali AKelason- Absa cor cad sotadudtacuaoboGanonoro Gbeeconesoassreansoobo cosa osoaeodonsuoe 294 
AVAGEDL AG Cem VV eats dene ec eatesetarefe totes otetere re ceieiel soleraractavehereiete tee tecvete cel sec eyaie losers eyavessrolateve.c) t/a eseheye skye fereieiarela'e 290 
Viennese! “djin & One are nnerdepoousmoccdcdne sancueosccas cuceacdonsonboudS GaBsopdeaudpooooEor 394 
\NAIlINENOMEL (EK20S Ni dacoacconauboos deo cum ucaduude ducpeaouaneecdns dostinader enpbusunondaduuc 253 
Wal bienans, Any Rulieit es soa be pono doe conednoonednt Doh aocapbuoaD Sobasod paododnoGvanoGeDn0ee 93 
Wvablitenens, IMoyS IDA eisal TRlOWb<5q5d5cncadnadnacoogooocaees podnAddaoU ddA 0badcnudOUCECS 366 
AVVATI DMS aes O59 tA ehsrercomvnyays tatevararererereteravote er stonereseya le rehoerarcnctorate ielotarer ote ceicloreyaictevererelal tel chefs (etelototeteteceleisiar 255 
(Olin Groce tyayon a UG a ates paopringoos cdo ccs Saobban coos as aperececocNacoDenoonnoglodpeUanGaa 463, 469 
INARA NMEMGL oVeie “ENGR a doogdooadene doawods Sudden nab code SDOSHapDCAAeneONOCOSHE 132, 463, 469 
ING COKGLTISIYG LNG eeG op gan ououddenddanoLuDeD Sodde nd dodosauonaonmeoodenooDOnecuCded 143 
GCOSE Git. acon bare Orne: BKOre oy cou cooduecoosuntipes cudHopecedonn an opUbocoAaHobdudoonoedod 132 
(TOPO UA ETO Vile re seratersteyete oe a recaterer ote ote ore varaicieravelaeore Gotaia cyeteseisvetainte ovesehsyaterois/eielossreles aol clelelelore etersisis 13 
(CHUNK AAT Oy a5 9 avEOy OVeIe FANE WI OKOXG ib candace nooadoanonon soca baonnaocosonoodnconaTenoonTonse. 134 
IDSA UGE) OIE Joysritapitess| our(ee)) Sih Wee Como aanosooodhone a donnepodos donooLdenodooosOOdon 133 
PF eCCOt MUO Cera OTS Se Ole SWULIN Gly erererstetato!s) stcreta)=!cler sist olele eleteleiel<¥ejereie (a (olelalaraleyateial Silat 
ACTOS COMLEOL Des ty Cll Clever ayete topo tay svar sieia; orstere eva rareyeist ote eya)ascla'aiesctase = efarei ciel ayosese\syele|e leie sieleysieieie 129 
iMtoye HSCOl Gesnodaconcmoucsdaddao U0 CUOH ROO UDSL Daur oo ODM COU Emon On aD OORe MO OCCU nC ict 22 
IBlOp Aine CORAM,“ ghadeoadagohe bob dou DOD pnedOnallnGnoer Pa noGn mene end dont onmeAnnOoONdeonn 263 
iernel characte rma nice lt CG tm Oil storrsyeseiciystaroteererorsrete rs ermisterercreiessiersicreleisleieielelevevavele 1e:e|a\clave) ie) ola 13 
alr HO PA CLOP ERD OLUCAotereciniaicieetsta cis al ovals eccreie Sorel wreveetere-cioleisteivve e's cle eisivicre nls laleleietsavie stezo/e 21 
aio Pe CLOD mh C aa tel ONCE orice satectctateare -leieus ac iecte acre leiarerets) ete leelereiatalels cielo everesc a aseis clears 21 


ENA TT Seen) Cp ili O Gere nese tenctororoie:sichetotoreToeiersss t eesierciseee aro ere siete tareiete ate av ela ato sans o%olevasaysie wvore onslajeres 133 


Vi 


Index. 


COLD SPOUNAS Perr pPOUnG SalI Omer teteteleleysielelerercterelelelavctertercietecietertels sistererelstasterererereeiane 


Price, average on farm 


Sicteclevelelsioloieietafuuelaisvereielisieleloleysis ecslefojarsic\ eisieve|eletelsisialatatejnvolel eratcfereietetefeter stata 


Rainfall, , Importance TOL weisiea.ciecoreass ess tele ssele ers. die eisvoieisisioieie tivoieisiossistecele tisiesicli ee sen cote 


Reeord for ten years... 


Seed) bed; prepairatronMol sneer soe seeders Starnes che niaisaisio vive ain delevenieaisi on cartel Oe anaes 


Seed, selection of...... 


Soil fertility how  -mMainitaimed Gras cose coe sees oo aiee ceae ee cee onto eee 


Value of 1909 crop..... 
Yield by counties, 1909 
For State, 1909... 

Corn Growers’ Association, 


Soe i ee ary See en er a) 


OLVCETS POL ee aoe eee a Ree ree CAE OE eee eee 


Cotton wacreaserty eld SivallueysetGrecaascislsaicrel bc iiis eine sieloeieleloeroe eh a clei Oe era aaeere 
IPRIGEMAVESLAG STON eLATIMN Scie vias leery seam ote elec oialetelerninve wiatelotreteleie’ee eisiciaieiei tate ele oie ae ae eee 


Cowpeas, as hog feed....... 
EAS OS) Pas CUE haserie:sicre 


Ce mmm wwe ere meter reser ens s ee nr erence e sess e mesure eseesseseeeee 


NCLEAL ES VIEL Vall Orr Clr cats coiictinuteislslenlaptteisns tools lo eete eheroee eC eee Eee 


Crop reports, how and why 
Correspondents, numbe 


COMPS E Aastha Neha a saccind ae a ee ae A ee 
TEC) BRAS ARES DCOCASCOTIC AC TOOTS GOSH OOO anaa aacor eDiets oo 


Divisions number oF andacounties (COMPOSING? «.cc-sceeeeicieeee csc eecinece asec 
Informations how, ‘ached sezmacicmacise cess Sacissiaerlasicle aecciawlele aevanicleneineen ee eee eres 


Value of reports......... 
IWihen dSSUCd! ceecncccisee 
Crop review for 1909....... 


Suman rey? Ot HOT HUGO'S eer fe occa ore oi siscovessveioieve are os lorwve/evelt eieraie eveioin attvere eieinre ets Sie che lames ae 


DALEY. vA SSOCIATION MOMLGETS 0 fiero. ocasctorel she estoiei nists aloloiorsiacevsiorort 2 cleiele ravers ole ghe dis iojeie sieters crete eo eern et 


Commissioner, creation 


OLS OMG OS arab eek fate tel fos 0 Rio che a slo sins oiei ee erers ayaa ators heer ote ele 


DAT VaSUSSeStIONS ELOMs MULPODEs cores ora ciaesie win arcvovareibie ssos8 areleiaiolerete tictoneie cle Oalele Se eI See 
bot TEI O ced ESE Pl Det ENal0 Rane eau OOO RCD TOO GRCOREeTS Hot Cope Ae AGCCGROA TS cocerdmece 


City milk supply. 


How delivered 


Souree) of <...- 
Farms, size of..... 
Farm buildings ... 


GRAINS RCOMATIN OMI yer OWNS race ere avers eva oiesersreloia als loreccletelafesevere i Clots ioral] atotexeraheieietterarstaletociove 
ATIC DV WOT =O WALCO. x ict ace tere re aiotafe ilo ai erees, © nls ota areioteve Sraoia Sisiaeare a a lelareroropwslereleiaemetente 

VOCAB CIMA CE CS oF slo iocarss areie:ei scars eye laveseisl costes o0/a) oy Sievale Seles sia ere avelotars elie) oroerers ets te Fomyasons 
IVESSTOCKS LEC ATT CANS 0. ia svecasejevers fasalsress le icicteiolevaso) 0) ache ors 01 etavavaies oiatelaletarstetevste’ ssearee 


ISGHeKGI NPE cgoqoue 


MamULacwired i PROGUCES® ei iycrer-s-oie iors cveia.ssatetolaiayaysicyataleretelerctsiaistal leis eiareiolosinretenvaleieieete 


ihn 1BYseintieale Soossonqoned 


AMMNUAL EX PORES. “VA IUWESs (Ofc. 5.cccisarsterersrolersieiss© © Cis: oie ais: oiel ote ate sual, ole le lete sevetoleie alererassielelele 


Wattles cwtercidtcctocnr 


WOw. MtEStin's) VA SSOCLAETOMS hacer icin svereletsteretererotevolale arya rerelefeloreteehalerepoyarscatetarerotstere nie Sis tokens 
Cows sanilehy feedeana) Car Owace sya iersiocetetace oiere elereeieiel sieisc oie ciesnyale eyoiepe oles terninersiclsietarere 
Male PESTA CA Acc eisc rere. cree. c nie eatelotoya esetets ace create cis ints a'e, o.a\erete svatels isle cinastevetere atartuciole 


CreamMeriCSiie-cnnc- + 


Equipment of 


Exports, value of. 
Marms< areay eee 


Buildings...... 
Management.. 


ee er ay 


i i i a ir iri) 


ee i ee i ie ee are ary 


i ee ee i i i ee eee Se i) 


Ownership Of and Minds iOL SOM rare stale nis tore shevele eaclerarae he iaietone eisisteieeievesasintrelets 
Manufactured) oTOGUIGtS) aoere.ctssre.c cictors oislare ators infetersic slic aistoisisisinicle oinislerevelersibiacietelerereisee 


Milk, supply, city, 
Rotation practiced 


TOW? Ha GL) oye sceeicte/arsss,ave7e e wiciess vrs aroreroue ieseve asia # cleisielesersiele s7eveee 


ee i i i i 


n 


a ee 


_ 
DAArAwwwnwaw="D Oo 
Soon w woo FE Fe 


i) 


3, 469 


471 


He ee eH 
C or or or OW ON 
a OF Co tO 


-s] o1 Ol 
oOo Mm wy 


b bo bo hb hw hw pb bd hw hb Pb hb lp lp 
Be ro DB Be RB BH woo Oh bo ob Ob lb 
NwWnrInwontr onwwnrp 


iva) 


Index. 


DAA SUSES OM, shal TERN. G beeson coco u doco OO OOUd On UO UOmcU CoO mou CM ooC 

PAM ma A TT CLOT) OTL el eo Ul eteteteteteretetsteteteratelererererersieleteteeielalarelaisiete ia) siereletaintersictere stelereisielerererteterate 

WHEESEL ANd Uke mere circ erelaleteresecsicin sieicleleicisitis cyaiersistomiision siewictasiaisem sc eves 

Chis, alle Guia h7gaasdcccodoabacocodoubsaodsspocuoSoUonaEDDGOUUHDOODDGOUdDOLES00S55 

TEFOKGSS, jaaitel: (ne aKXEGTEOl, co coadoasoopodocopHooacpocdndoonboneonpodonanacboo6 

CWO WSMUELISTERE Ue mvet ll Cam Olenitacsietoteytetetetercloleicl lel cvereraiciee e:inic) slolereiete etcleietalaversleisie siatoleions 

GawasStabl owocem cee Cee remeriscicietecore oe tieslewe cleretiie alalerecevareioietelsioeversinvaie ove cisfelalevatereteiavere 

PO ailasyan Cattleamorcaaacrctteretetetetestotereters st crate oi sverereisisiclorctclalalsistereretotele o/cteterels eisiera(elefeleiewe elscessisierere 

CCCI Sn CATEMIO Miter rere or eereicteeioereieie slererelelete crereleiev ores ainicloyatorsie efeveletay eieterevalerrereterere 

TASK OGUS e VULUTE tO feecercreicteyeschere cvererese erereiaie Creisre’ete ave elelelelale v.ciei wiviviolsisiofestms.s = US iche vin sieineters 

LDA rT DY ASE TIME TH tamerctetetersverisieeittoeiniereltieverereieieiciecein oleieteteie siersicte)sicVelecvelereiaverars cieiereteretclotele 

TES navel Giphaalerere Opeo Con Seo soccosudesosnooacesbaooonsecaaquapdeceducnGenRDoae 

IDesael APAS TOSP LXCRES pododsoacn csp ooebuohuSoooToocoNnaDD Gaon DD GobansucuoaGEuCODOSe 

FOR ait Oreo tall Ol cara lrersererstererore clerclorartelastorsietecctotctstelatoisteratctolesiciel stared teteteioreteyeteteveierecncere 

BUT NG ET TELIA sce ce stu a ore oy oles <:ece ois ia ayeraye/aicsapsisrere s alovste oni a[e sreversraletelewwls oie" seiaiela/cls viejele daelsisisfeieisiajekere cin ore 

ACTEAZE w CllIMates ANG! SOc caractarateles oivererslssterelcie nistecis aieleleteleisleisteteicleieleleevcieleresortelcia ere 

Character Wot 1dairey LAMM Sec icic cet snieeieoicloie) ose crorecoiwiereoietolens.chersicvere ore le ieletors ver etstels 

INTINNOSIssy OULU UE INV INTCs OE orc ccictes overs seve ta corre ela topetors's Sia velalersale vere sieleleiererctolelovvatersiajavans 

Ifa, RYO rail us han oadits saduraoddeoocddoHonse pone poonooaceneBacacon corona ecosoneaeraaccGe 

CTE Y ANKE SUB DY crassa sass aveswvare Sie vatalare Wistetalale oie vare Svoryevard wieisis\cielelers atecerers lolele ole ois wi Sterelar® 

COWS MAVelaAseeRetUrMS) WOT MEAG sic jpeteresreiiaicrcierelaloisversiaterlotelerelstale eleteerelolelcieini eirelorevere. sis 

INexeol behoval, (eine nononeaarceensoddd toes cos cen acon GEAbouEe oncsdomenconabaedcaeS 

SITING SIRO TDE eerereters cove rercistelecesofeis is srelelele oinseclelalarierorsteralate wre ctujansfaveie rele cerawlalelaeisseieetereve 

IDBNAy IRESUCIN no upsosnacoodcodpdcunoDOGC acqdd dd 0 sGoGsdoudNdDOO SO OOmEANOOOOOnAGEAsOGC 

BETES DD CLT ASS Pos ee rarwcon sch avasav’as 37s nyeroisinle/o\araleto/a/aistcie arn savoterd loveya (o,cteysteleresa c olels siela/erclere cies refers 

IVAN CMM OME eye: ctavarstereve cello ere telovalene ciate ove sicVereiot -sroveveieloleseielel slarsie @ bis che is) efole/erece eloieiere 

ERG TENE che Aan eitscs.cchateysyeleve oo eiciei eoeie. o hevaiete sizya’ nieie cies at avele ala) ale, ove arate ravaions taferecsialerstataistowees a 

SSUZC 7a are sevesesayevetererotel eset ovevecerevesciors laieloleioteia eielsvcioe essai iet oles avsiare/eletaveveverelatetscernrorejaieialelosereieistereys 

le ib revo lL gavel hop gygelxetshi1 ete bho lene ee as So Naan AGE ANoon SE RGCOOEEDOS CROC SU AOCSEBOODS 

Manta CEUGEGs PTOGUMGCES,—-ctomcpsteton one o jnerere aiateyere ure al wisle cceie oisjetocele ave islewe ciele eneeistarcine 

Cheese kinds andeavaliler Ofjs teen. tas «net herexoaches ot sh ote Rue on hc noneeoRe caters 

NS CORA TOT eel OUTS Catere ace ciersto srsterctorescrereietecstornl cieteteleierels clots tote eiel ein elke foro crete clevavctaretverevtogeloe intreseboe nie srerate 

DI SCASCSTOIMVENSUO CLs mLCNUTL ALO Cl mleteetesclere sielouerotesahcie nteteloreaesciereicheter- erste ea /arovaiaie sisiere cise eietofeatetreteye 

WDTESS APLINGIPlES OL At VOD LVCE) COs crcicts orarecel sir ciolernie ocx cele aie ara oe ahe,aterare ave Vaxereveiecs)eisys,oretetererevers\ tals 

WOMESME SCIENCE LEA CMI Sy MME TUE SCIHOO Lerecrcisctateve clerrats eictoveyaleals/oeekateley sletessser sais evelar-revotelniavel 

Draft Horse Breeders’ Association, officers of................ adqcasosouncbepenacoposoue 
EB. 

ALLOA Sean Gen O ana a eierareie clove restate roe]s/ahcterarer alesse efoseisicie eis cevala\s:alaors ters vevarssalaie srstetelsiaisysiarescyeievereers 

Bros averase® LArmM VPriGe: PET COZ CM aa scope: « oaseve cys oss c0 0 ale ave oyo1= eyayaya\ siaialoye.cr= #\n)510 5) s\e:eie eieters/ 2 ave 

EXCOTESTONMESTIOT Cf COURS Cae revere sista cle abe rots tscaropatelets auciatsieicteverstnlesiclaveeie’« wicaci cite ainretets aie ciioieevowie sleias 
F. 

EBON Sal CAI ILL CINE Ge rreve tel yet tay atsteterayeres stator ctaiel aia leyetovareseletetoreterciaiais/atelelapeketelatetctelstacaistaiarmatel seicrarsievs 

AES MINIM CY, TOL lr eVITS SOUT I. ayers atescyora cee cis,o) ars: cais,ererelere a/eie cieGieiehe music's fel eteteromicl stevsie rial. euspelets 

Conditions, MECC IACI ty OL ae acer cee o/s) oistovers.css aye ceesorese te yoloks ts arsye io Siero ese etoversis oi ahsiajeleislotateltolats 

IDZisoat laveraatey, Jol ehauabhavessfeh oVe lai bh a avks}avbey sp QGomdodar -oppaConpeoroneoreer Ons oocadEnoeedoososs 

VAT ITICTS se UTS EL EULES, eieyeie.ejs:</asccheiers\e aes. 01016 1s. creveln oisseische e's <iale’ ois Siayava;a/a o,sjs-0 66 = /sicieiacajeleinre es ere eisiele 

RarTmers. week oriein and sACCOMpPLSHMENES! Ofer cee cis ste ealelelols selelewiclal= sere 

SHOREMCOUNSES, 5 siefescteiece oisis scerelslajelereralelee cinvelsialoicsa ia/sislerays:ayelal clove aia(alaibiaie lslate\cieis.atotelelojavieiaivie: sails 

wWicekune ASriculturall. COWES Sataccicatoctee oelccies s paiaieyara’a)are a/a'e sie Svavelate eve sieves isjalevcisyslevele 

Hooda prINncipLesraAmGecheir USES inet e DOGYiea. c<c\sjscieieielericinn ele 6,010,0)01e/eist» ofa ee clawleleicie arin ale 

HoOTaASTes CLOPS: SPOT, —DFOGUCE OM) BWAt Hi s.215:2):,<lcte'e casos a1sa's’sls:chelsie's.eloelaie, olcceis oi tsofeleisivloleleiecsicisicies’« 

NUR HLL CHa eUS all OLE COG syetore aves (ayatersyars cis. 0 6: efo\ falar varers cisic)eralclate a: revels (atelo reve lalsiel viola a7ehe s elalelofnisvelaln o/s 

ICPSR AS SEAS BOR TCC crereleterctolelerer-lnievermtelalelelete efeietel=t=ynr= (ol eiatal= aleicla eyelets yaproDcooncabadosos 

ClOVETeTEG: (AS: NOS LOOM 2 isco sacs save lass op avelareric ote a S005 1s,0seje 60's aid )e:0lela ala clot efela oe Slee omis iets 

OG at NEO 2 E71NT LPL © WT cases alors «2h nicea as sve wrmvorstarerata(eie te lore ai] se 5127s Gra cialeusre’s > ala oreaetelsjaim elders! yn esate 


Full feeding, effect of 
A—33 


472 


117 
14 
22 

307 
24 

116 

mba Uy 
67 

337 

255 

259 

258 


260 


263 
256 


VI Index. 

Pages 

Horage crops: full rations What COMSEUEUTESE eiecreorsicte oisie1cicisierele /nscisccrercsiste sieilieleielsistereicisistersis 2 
Pounds required form POM es aia yes ewisiteisicisielele eleleis/eleleleleiele/fe/e}els}arevarclnialateveietetetereievere 261 
INDIMD |r Of NOLS HD CI RAICTC saree oforctareseloretovarelorsrerevorereleletsieisls/olevevelereleveterelaletereiskeleveielersisinteiersieiete gists 257 
POUNASNGOEN LOG POUMA POT Keaereterey-verotalaleteletataveleleverererstaleratetaielelevererolaisvelaraicteforelelerchsretsverctstetereieve 255 
RAD CLASHMO B SESE Garo oecie Aorapecsherovevatosel ovetedove oveie iovovaveielelstolote verano. eictoasate vazeveleroietesetm ote vere icleveneitehetale 260 
FVOCACIONS TECOMMILETA ASAE, He eyerere osrerace ciavslaiorsiels ovelovesese s\s1e s/s ojeieloleisisieiarsielateislersyelelslaloleietoouersieveere 264, 265 
RVC AS IOS PES secraasis cre wrelencievelays wvorerereveveldvaveravessVstevareveresersveretelsssyerelereverelate cte/e/ereve torele eioretersreaeeters 261 
SOVLSIMUIMN AS MMOL? MCE] eye jeteret-verescveterersicioieerale\elolevaselerersTolateiers jo, eveyeletere tele Crevarsvelsleveletoleleteunievevererereieretens 262 
SOyDEATISH AS MIO 2) BREE aston cicereteieiclatereraloe le sisi nie areiclet erates Se cision es Lae Eee 262 
MOAT ew ACKCAS Ce Vel Gi VALU Sy SUC aisreretelercretelelelalevelcveloreleielelcieisielelolefeiebetorevsverelevensicteleleleieletsreierersrevetats 464, 471 
Maa CREAR Val Cl bp Vai GmOEC ce raractota et sloveisoarerolete: sled oelctet ere sc 0e ele ets ine oTolareiaiotelets ooo aoe 470 
EXEVity trees pROLeChiOM Of LOM OG |SMIESE ys cyejeieleloseislelalel/o/cheletelelerereleleisizlcisis eieless]rerelolelereiere etelelelete 23 

G. 

(Glennie oagnooddsdunoun jm.cnop coop odo duac ans ooDSuage nDDUO do nbo odo MnoosUEiopoundoO aan 0t0006c 54 
Grasshopperrsa aman TGeaTaeer oye yererersvererctereloietetolerelere\exesalclaleceielerateforaterata s¥eveyeyeieleteroveletersteleretererclevers 271 
18[ 

IA Vand = LOLA Cy cyl Clase vieUlUey, EtG eyerercretaisisioveyoyetsisiclesorsistsisisioiersievlele)eleieizisie\e/s/eleleysreverelsietelersterste 463, 470, 471 
Ie jostle, SWIGICL WeUNES COsnasoanguooonnnnacnhodedDo dan goopoDoqasoDOcbU ODO DOUOOIO0G00000 470 
Luishway, Mneineers, ASSociaitions Offi ers) Olisryejrretsiareia siete lelelntelelersral=/ateleieicleloleleleieierereisieleterere 6 
PED Saad Van Ma SU TNS Te ne STO Tab xO ileanetereresovere c oveveve ele leretevore «ale ateretal oveseleroreleteveteretaratetelovetelarctetelelaiorenereneteterercts 43 

(COUT SED VAATN FTD yoy coos w eer Srasa voce se tre ws 15 ert ahs el Siw ohare re cetovelags onecearcie soys toy shaper otalctere stebeveyeroyereisrs 47 
Woumnlkys qnlallifi GAtVOMIS, Of 5 sere teyerars e012 lao tere¥el> + (ele.e lo (nis elevelelalsjoyor=.nterelalayerera eeveletelasevereralaveterevelere|siciste 43 
SEBLC ST CUEL ES a Otis lersciecayarensveretere aveverees ais ieievorelsTevaveretale areictesersiey sieve ratslaveretcyaratey ofelele calerevererotevereTorsmrareletete 43 

ISOS. loool Soni Bin! Whee; CoogaacuacoacconaacangnocoondoocoddoonaggDONOOOeUbOOOAODGOUOONE 370 
GASTRO faith ATs OW Sy EDIT Cis avelox cer ctsretaroratavetevcher ose ecorelsteve wlohe lovsteis leleie/tanlersie is isseielevelensherettersteray shone 380 
Layee lakes, oY GRe(O -d hbo ves ONES oeunnoodnoneoacuautoonde cocuoderatouneononoedecondcDeTc 381 
COMn, GHEGH Oi Whoyora iaieoel OGSzhaNSh5 opaodnponocag0pddoOooNU DS CoD naocoaOnODDOORADeOD Outad 
GEA SH COMMIOMMCOMPOSILOM My Osiarctcvelel ate stersisterevere elsislelelersielcleieleteleieteieterainia eiteVofelelelevelareieleisveruats 374 
SO MLEMNe nai ealta yam ONES OVS teaetarctetele elstelaicheleteratsicrotsisrelelctetineretsts mistererstereieieleieieieisieraieretietersiele 378 
FELASA AVM Om OLAS whi Sl © COL rerayereraterare a ore volere aveieverouaverare sts ererolerelewesletate cetetsieioltel aleseleie’eie siejeleleverereys ai 79) 
IPTG ENVEIREIED “ialliamayere Thm IBNEWEE, oop ood 0 ccnondoooDdaCOnGADODNCODDOoOnASDDCAOGONS 375 
BONE-PEO GUGM hee Os mvievlUNS MO Terpepelatertelctelelersieieleisielererslotsiere’sis)-Yeteiererelteletaneteeistale 382 

(COCKS URSA AM SC eteeler ONT peseyer stated staveveielsielersivielerieteroucislejetatsretelase le /sretareialerer=teloioyeferereteyer -Vatarelesatatare 393 
IDES, Vain, @ie enavel Taakelaveres ae GreeLehbaKESS poo oongopHacadcnncGonnoonKQCOsaacEcooDoOSdKS 384 
HB MABEL Cw aul sell UC cyarcrerstevetera:ctetave nistelsteve sieveleceielcletototevaesvayansserelolele sloloy sie eiars cavesoreresoreietsresaieusferercrensteisteCerare 390 
ILA SOS, TDUTM SIE OVE 1SYSIP AYEBN> co pe odana nda anobosoooDNKDOGDDDODE ADB OcODEDSUOOOODNDCSHND 375 
TROD OMA, ION jORKENVSIMHEC Rococo ancgncon Don dOdHOoC GUN nOooO DD OCDodEOOUODHn GOODE BonTODODN 393 
SCOURS HCAS Gal Gone SUED SMitiarteterarcreteretevalaieterereistats ce crereterelstetorevcisiersteievelaisieicleversiele iets e¥eleiereisteicte 390 
Sikisgaraneel iaiilike AS) ESOL WRUNG Oaccqaccocouscscoccon9GHgngonosbOdUMEOndKODONDO COINS 388 
AVnTATOS GAWSY EuaGl WRSAIAIEIMiCs ss ons cooooo DOD aHOODO DOOD OD ConDOgDOgDONObIaSDODHCOTOOS 390 
LLer. uo Seavvalite lu my, OUD Sa OUTS rere rereteysteletetetetsreteler ste Pareiatelsteteotelelalclelelevelotereteletetsioteleretelesereratererieletevetetelsiete 389 
\onsams,, Foprencsroyeloyal Shaxol Ciwiae’ Oia concccanso cds soodusb gn cH bnoooODDOUnHODODEOOONOOUaDS 391 
EEO SS PAS BUMS eh OTs re tererceiecsie/o slcletere crele crete stator eats tcieTevorereverclerbicte:e/avaisielerele cnetevaronaieleneierctorareteiscaterm oelatasets 140 
E PAU ei eae OVO SSeeyereeyeveriarietereteiclersteletorreretd sieletersielctemericctersteterelelelerrarcioreiaieietereteriterbeteretereriereretenate 155 
EAGT s HT CIN OKCS cparssareretelatacreersialoroivectetetarehelsieisiorevaroierare tele etetetotaveselelorelafe lols avelotererata ctelere tole] steleiereiniete ohekieistets 169 
BIMesSTrASSTORAchMO tM yan O EME Tat GCOS myval lillerrestetaletaleietelelelelelel<ielctclate oteletels)eveferstalereralefeteleieretete 152 
COLMPASTSRECIUSIV HEC ml ONaareparetatelele feloleratetateleleletete var ctal-letevetateletever=soteratetdtalsteteterteversisiatetereyateletsterare 143 
WOW DEAS MAS g DGUSUUT EC eyeteterersjosctelelevsistetosste) eleletsueyervevoterereieta ctefelcioiel etelerorelejersiateleiereicienereyapereYataterteteteste 1s 163 
DA OISS aA SLUGS melOlnameteteierter arate telersiaetcvermicierdctertereisieioieretemiersisroimietety silos cities tcetetete 147 
EMTATS HS O S5S se INNS rr COURTS Clepeyeteretetohotetet clei ssetaletel cre otctefetelore/=) skelcvelererstereleleleneleleretalesstelaletataletetst l= 158 
Crea, Clonee Ore. Evbe bia, swaltlolooscnqanoppcoaneooohnqocoDHoODoNEKnDOCddaDeandGeDoGbanoe 156 
Kan AS Of PASlUMES ME COMMIS See state olelsto vere rate siecle tel efare ier efoseiele tele ePeteieiotalcter stele elate metal cterelaietets 140 
ORES TAS MMOS WAS UTULE mrrcretereretererelortons leleve siete telaleversicralclctccorclaletcictsverale el clcfeparainiaielolareloreteietstetereteletepetere 168 
OTM MES AD OV CAMA Sia stevecverayarcvereverevoeieis ts rovevelolsretcyaveleieieesiarsicls svoleiets(epelsieierelolsleierererafefeetrtatetlelelats 153 


Index. 


EOS SHO ASUULES. Callen ail met Olesereterterere ststelelaieiereisialeietele sisia'e/etelvloisisieleisietereleleCs|elele 
HOPADISS AMCs ORO OME SOMpSereiieetelsteteteltelerelerelals)olelcieisiole/elelcietete’lelsielsieis 

\vabaeere guaiol Genki Syopniales.ooqnocococoonusooododcoodbcodeEDoooS 

PISS ha Shi NSO nM CLOME GRO NeaseD lied el otelerorelorey-iclelofelorersierelatefavorsjelelavetetexersiote 

EZ UITAN TD SIND ere eretetetetatctotorelourctereteteteiciersisieierchaYorsiatesoleie/aYore\clalsseforekaTaterstatelelaterefalereyerst= 
TRUCE: IONE INES. o conn donenadbo0 Gso0dnens coonodDEbOUOnDUUODSUOCOCODUCOOOO 
RY Cpl OLED ASLUM Cayarsiere ereioverstetere eioleloialele 0) icioinis [o eralciereve) ole steralereieiciolelcfeleleza%a e/eoje 

OMG SUTIN OTe CANVC aetetetelelopetetetetelelolarersielelelsisvereicteleleisrelsre/astetelstelJeletsictel=ietelsjetetoie 
SOM CNT fortotclarieterstre vere etertemenerettetererefeleielelelaierelstetelerelieveletelersietetelelersieiaie(etersrelelercts 

ENO SS TMT STAT Cle ave aO bteterorerevole ere ole alates eres aleleleteseie sieietele/eicleveisle/sieloterejeretereyare 
FLOMOMAKCESZ A GOMEGEM CCM -tereicieclc cleleieieretelaioscie sisiaicisisislclaisie/~\ele/els\sis «/aielelalcle/efofe« 
ISA GIEh snococon boo oo" COOUCODCODOCODOOOOCEDIC OCC OOUACE COC COE Rec r a nac ors aor 
WOMSENCUMELO I errterversirlete oisteneVerets cietelerayorsisteieivercieieinereisiereiersieieleretotcroranhelersteter= 
MAN MTE SEL OL sO ROCCCOLM ES Sieyereye sats rorsiovarsro(elovelerersieio sleleiererevolecerelelelelcfercfolele/ele/eisiofe 

OP GEGSMO farerevarotote si <dalriskeh ons lay susie is cieneies'~) enonehissievor ols) cheteteyeeretayebatele 
lalonesye;, yopeiake olhash Bhierczicer WN IS: OltnaccnoododouodedodoeudouddocEd0dEL 
PRO Gaara IIA CT taid CieAli0l Cm O Weateteseratetelolateleljeversiafeleleleleveloieverstetelelclereieleieletelelete 
Mwio-year—-OldS;, “AVELASES) WALUCy OL ae ereletereieile)sieieicleloje lei elaleieiela lel ejelelels 
Meanings) average: Vale m Olceisjsiaieiclelsisererslclsieliclsisisiciels sisisiemisielsis\elsisve 


Tllustrations— 


PAM GH AN TAY aS L017 LLO TET aya oyoheysveverosovere\ elo av stoiel cvere ele: svevevassyovetelersioinieseicherersreverele/sis\ efi 
AOU ts OL lisxavetil it stoversrerecteletoretsieracreleiateictsiclaicisisreistctetereroncielessisrereretctevereists 
AACE ESS ONG COLM——COGMM OLE cfaofe cteletefotoelelerstotereielelete’siefelelaye)oisislelaleiorcreists 
IN Tel SUING UT EL. miko ULM Libra oP Merc fetaxerevore ove exeterstelevsteyelatststeretstelese(eve/eieie eleteye) cle aVerere olere 
ASHES Aube “CO wns. dia (Soowleyne la soscoconecacacasooduapoaHoosc0Den5000d0 
AVrShires: wealtineg) Lon mMillKinss NOMI. << «cists ete is crecle oll 
PAT AEOUTPES (CONS ene iKeeNohbakes qHhaele Ao opnagadqouadadaocandosbodGbo0dDq000C 
JN AEN ODES Howoyooulspnaker Aicoybhaker havhoatellin goncooocasedaduasoeoUddode 
PASSES: OLIN SNOW: AIL Sateleralaielelsiale evsverai«islevaieisisiclerelet=ierereleleisietelcielsfelele olete 
ES AVM HO IOLESimorvetoyelevovereiole elotelatel ststatetetevoreicteletetene cletaisiereeiotalatcietoveieieisteleiere oie ciel 
IBA emISe dah aril ELS a VViGCKetterere sleleieteteleetoteiclereioroteie eloleteretere ateteteretetel teste 
leyzimal. Ghavel loti loplatereliss) aha) Siero) ehoyele caooqodeoan5 onoaoouKHOGUnKo6C 
ES CANT LETT ast ad TT Vall @wyecyye/etoyate leis reletels ie ratoiwieievelarersielola ot steveisicieieiete vicieleveieleiovesere 
mbecastuMarket2 smMeenwandens VORA yore aiclcreleterelsierey-relelelete lero eleleters 
IBA MUNG oocosoroagooacaooanngHocacononan0DDG0KADHOoDMOOOOODuONDOODOGNA 
igilevote Gnas \ydautie: Coy dhbleehools oe ocoocsoaoccooncobeccodosubdd0G0s0 
WES IURS TOUTES rseererc ee rapere avers vetstesarstetsVorscs sTateremfanctetsts stele otevesovarstet oisie sre tereisvels aie teleteis’olece 
Boys and Girls (Club; Salem, Wire <i jeecisistcteeteteteleloierelsielae's)teleistelele1s 
STU C= eo rast ]cleite. SO mayatasare ote etotetoter ve ie’otaterova rele evererarsrstetelaperetereyerererere eteieterniererare 
Brid sess ra heim eT Ce CAI o 5 <jetersievescreicteyeresern cisie)ovsrere efatersiereisyeiefatelelevela\eleisteleve 
Brin eins eeEN Creda COWS stOMSEAO Crmmriecteteeceiertseriieieieesieteleiiersteleteters 
IBLOAGEPASTUTES EO fs CO PLAN Getter neileciecrctereserecrre cekleleeisterereis eietaiet store 
IBN ad) TUNACKSE” Bena GoadoqcnqooDoUdadoanonodseonad annavanasAnocaane 
BuIldinNes) (Of a SCotChy farm erste craic evayoicisiciseisisisiersisicle sialersistesisiererstersle 
sjouuKobboves} Cosa) Awacsibics. Chbhaie sizhaodesosqqconcogsencomuccaqoubonddoD 
BM LAIN Ss Paper ELC! ROLE CLOM xeterclaenielorelericietecclelsetaia elarctereiarelefeletetne slater 
Caliim=arket, iaceuwarden ms ilOllandiy scenic: deter -lenetete -foiees eral 
Calvesmtethered ing COMET eters cle etetererieiere stericlators etelefaieweraleie cletelelstelerelelerels 
GartscOmmonly, USeds ine Slam eects clerics nielerseteteieets tele seis eels 
GSES STO UMCOOKEOM PO Ta Onmterercrerctetleie slalerraleleeletoteieleletetsrciele eielerers!lclslelsiaiaye 
Gellsiok COOKER pOtatOncaasic ce oven mere eee eieiselere ois orale elspa lelales la leie eel 
@ellsrof cooked and! digested! PObALOr en cciccmccm cise ccs ccc cee ne 
Ceanvsraye, oloele SHaspnccdceon coo nano coro doooAabenoDtavabacnoacdanos 
WHEESE MARK SH ETO OLM acess cieteelcieeterlaleroieieterels sreiele cite isjatetelscereieyolalcraie o(ere 
@heeseumarket. Alkmaar MOMMA Gran scrrieiciete sieiete clniclelsinyelcia sieicieia eierete 
WneesertactoLyeOnsScotchs Larimer ates tees cee nce ener eetiiee 
(Clniel gvovel, 126) OFS o5 oc. an ooo oCUgUaHecU WUC HduanonoocHoUUdapouasGaONS 


VII 


Pages 
7/33 
144 
170 
161 
168 
165 
ieeal 
168 
169 
485 
301 
303 
303 
301 
302 


47 
48 
47 
47 


bo Ww Re & 


mem bo re OO 


wWoretnwmonwNnNrrrenwNe re hw Ww Ww FE 
ePHANwPbonmtwe wet wh oo bo 
RPA Op OW CO fe 


Vil Index. 


Illustrations—Continued. Pages 
Circulars COMEECLS) WAI MCA errs lciolelaistele\erosersdaletelaletetela/elels eteleletoreverelatataratorstete (tetete rare tetereteieterete 451 
CUP Cia ae Wary MUTA -jcarass jstareyore-ojaic1s raxetahateroveravcietoloveie cis elsicsareiaveletere ctercteinletstale mater eters mateiee aie ities 449 
GNC UAT, FLO VTS) siete aa tayarsislwtorn.e 5 eVe lovavevo ster eonve actel oistersfavetor nave Gi chore ic Fost heein eee eee lo ere. 419 
ChCye Sr GL SLAY. STi wzssqe oie ieveiwtavayeiere lovers eyele lore tere ore eis efter ajoscholons ete setalalerasniefore aioe mine ietaieeciee 227 
ClothvandspaperitreesproceCtOriacwctetecien sisson bucacieloeiewreisinievanersic eee eee 250 
GVO CW SS) PATA ST afore seyone ore sje orev sss ravel cnet et Isto tetetolevetovets lever skeyeieisbeieieiete isis nee ae ereer terme iene 334 
Combined shouse, anGrcows Stable sci. ciiciice ehiesiee cls selsisiecinie ris mises soieeie sentaee 206 
Completed walk, expansion joints................ saa ol aasaveys (uel a: Siavacellah sYeretote latetateteitoterem tore 426 
COn Crete mb LO Gk Mab aie Reese ryaventepecion nies eisiee asc eienete on cTrie ars ech eee EG ere eete 422 
Conereter block iGiw ellie... kiero. coe state srorcic orb eros sole srevepereyassiovereraieis a ee pte Tee eee 422 
WONCTEESMCEITAIE, oe ayaseratereisicratesetesovsial svotskererecejsteraareicrece,sialesiateyo sisteversicseletayatoe ote aE Iara 438 
Conereter Constructions (DATN: crisis senrcewteiecieie taeierenien eroclonc nice ne. Leer een 444 
Concrete residence, WWieSt, IPIEINIS:;tareiccrerseceacorsiete csterecrieireicaleinemeine eons ice ee eee 444 
Concretes porch s pillarstanlcletlo Gite eiieeciiseire risers eirrceieteaeiete goosopoacosccsoc 431 
GONMERELE: GDOSES): fayavevscaystersis leceiars oussojeia sass ev steet lore ayes) Sue Sines fo ss eve eohese iets Tare nial Ine eyelet eee 42 
Concrete: ware nine, tamks WCmnp UY iercrsccratcete oiecis esrorsiais'siese) sie oto eee eee oe ee ee eee ene 449 
CO-OPELALIVE PETCAMIOT Ys | st.c.cscetoraevetoists (oi tenee ie lolsiare se sicseetalne Crate see eee emie eee eit eee eee 228 
(Condo) Tulcleniaes, clisigavoe Ihehaeovegs? Slave (Clowieseonocoodncounoocapancoosneccocansonec 120 
Corny stallksHeLorsire ex pRoteCtORsicaswe ween cc clnslemswoleceriectraciiaictas calorie een 247 
CormerxOL Mani Shi (COUPE Acre cteeloreierete,« eieveisy-\ererevelets eveteiarieralapepavenolereisharsele(afnvere eles carne eine 219 
CORNerOLICOUREZONMAL ES of ALM rere rerslertotes Mie cutelors eels eislere os sae IO RAS OT etee oneeee 221, 
Cows#inspasture salma kin Stina Gnnyrerevece closieinmioiteeicletereletoeie cise ein cteee cece 203 
© Ow DTA LTO OG reas iavstevoneravey sj sis 10s aiblere viet aleva lacs cvava\s Wrahayayssy oyovevols nie fiove.eial arene oneeved Leashes eSia Taree 424 
Creamenvratewleceuwandent) srollandarcernnacsrcnocccienemcer cen rere Ee Eee 214 
CLEOSSESCCLIONBO LaWall KkCOnStCuUChiOnberr ce acceke cocci cater eet ere eineenee 425 
CrossEscctioniescallesconStruCtionee.ccwier ore clsescmerc core acc en eeeeie ee Eee 433 
SUPVOANG PE LEOME AVS Wy, iO isc ersyayers cwrercyors teehee ei seelose eel sie ole etelers Ole etait la chariot ee eye eee 332 
(QUIT AEy ITER TS whol SOON eb ale lnnangegoaenarstace Ono aa Sea TRO EEne Apa Gemece naman OAD bata oete cos 186 
IDEhhaie 1o}2\210\ 15 0XO) On RpGOoOOORA TO ORT CO ROTO OACnOGOSnanESrnotmtoce Go Oe arCon ators oboaceonn 432 
Dainyabulldineronm EOS childusTvestatiersssseroesterreseerticse cette eee ene 182 
IDA? Slavoveisavoreay aay, sogull Notavey veroyallestrs, Sogonooneuoucon ddosne aco Useoc sosdacsDobasaac 194 
IDEYIAy? Slaoyedavoyras, Walon} Bie TRO zil) MoO ocsnoodunnaaoogcuovcotunducedenouaneado 180 
DAILY E SMO EM OTS NOM IOUS CULT © ay, rerctarare tase reser teteyeyece « eravereienel oustore ctatenel es erclovey els aeemetevelcstotsistefereene 178 
BTBY ATA S Faien ASTID pa) ATG © arcvaycpsraieheveaVeseseroleiaussvetcoie oievs is cece eteeets rove ioceceveye a aveboratocersascarats aicvstererepare eisteretealeTove 22 
MEY ANTS Tes COWS Matar CELT ystereteyoscratereccisvatereta islets ie arois eioveleveiolere siete ocaraiere ici oiaelolo mia ov osvcfo laaelon eerie 223 
DaniShacowsiat ether ec diinl “Oat Sarcsreravare ccsrecsycatsleso)elaxerscels ave/aysletaverste siasea wcities Ae alesrore Oe ee 224 
DanishsrannehOuscranGuenosersard ciieprecccermcscciiccinrtecitesin cn cee eee Erne none 218 
DanishwrarmMernsmw cc lOnmaclhiverinzabacOnr se a-seciercnreeericeceeceete etic 23 
HT) UTA T SS alae ASTI Tose ATA ap LUT SED OTA G sen overa0,o\es steve ota cove ova ieroteie eis) ovayetetenavoreis) qyevetersveyorcuclers areisial she eve 216 
EYDTUTS LARA Ts Trt ol GO CAE Ci aie, oxeve ove asi ovals re: oieveimesloes ~ieic ove eet ieve Bicis aie cae oradhe eter ne eee 217 
Deliverine smllkeetOnco-Openrativie (CEeaAmleryismmer cece eccaicim aiecaeanee 213 
HIS) TANT Tatas tel Sey AS UC TIN LO Lie yc rere tavayes ey terere ie ocaya Cotave a assba aie reiohetevare oot averets (toxeuet shone iakelovererstsiteevareievePimocerere 299 
NSLS HARA OLETHS i COUEA EC aeistoccr ss crerese eispuecoie aude erenere Sietavovslete ws areiais cbaletaretens Rieu eet ca ae 180 
Mn isheslandscapexssety pl Galler cericsscu visite loisieteiecte toa e cian eee ORE 176 
JNchaoublieny srevsyaiey ghey Weve waxel ois NAS Gyo agooouuenpUun doe ooSadunuEboonsonensodbdncade 199 
SAVIO UNL LE Se Tae CLS STATA GA cra are tarms occlasaveaie se are cvevavetevel-ierele evanctetels sarasieieeioe seis cio ie Rien 209 
HArLMerS Ww eXCULSION—— etal es Wmlviersitys ese elcteriseleieteliiecieecisieiotele stele eieciaisieierereieiore 123 
Harmer anil ker Geliverys waztOns PATNSteLdaiionasssiacsemtcictenesccmecmneciccesaerioe 210 
FNOTAC OS OOSUS) sate crests sistesesevavere sce avers miata Sisiets otevare evaleleleve avefavque ve BiGce neve 'ssiefoveamrecetioret laste ce etn aeree eee 429 
Hisuresshowines improper Naie Gress ewes science cicieeacieeicee cee enene 324 
IMFEHASy Saohaave? joyroyorere Inelbe ChaascMale oooqpomandscomAbaanoboacos oben dAGonnoosenoqone 324 
isu Teusnowin ee pRODerst yd euhatanncciescscctceiecisncicemeee eee rene sneer 325 
RSUresshoOwine amprope#»r Style hat. <s-n-memackictctenac cece cre ean eee eae 325 
HUSUTE SHOWANE SPLOPSL MATCSS: misteraiacscicscisieseis speveraiaaperersiors Wesusteimientco seat otis Sroueiate lorie eto 326 
INE heey Glaxo yiabalex shoahoreoyoysie Olaek Cheng oqoon coudHnSooScdacesddnoonudubSnouooncodsudessbe 326 
IMANe) or eH asnas oo GOO UMCeGUTOn OM enOnODTe aaGDoM aC DomoThonccoduoton dnetconnecormesoonenoda sede 281 
Hormeptordoublenwallaconstructioneeseaeeeeee cence eee enter nEnEoire 416 
HormMetOEss tatlonarys Gippineucallceen semcitciacecetecriccite cern reer ete eee nea 417 


HOrMS Set stor concretemCunpiIne serene aces ner ree nee eee ee eenee 418 


Index. 


Tllustrations—Continued. 
integoll lowoxeyek Goagooanocacucecooccodeaqpe ass oudodnuudoDncouCaoeEdeduD 
ELE OMtMO LEE CS) OL CIIC Gare reieteeeicieeiiercisicteinieretlersietereieiela ciekelelsicielelelersiekerreierer® 
Gatewiayaco) al Elollam oe pals Gum emierylteiesteisicieieieietsieielelleteisi= =) eleleialor- 
CGOGAHUSE TOL VANESHAMGNS Ig S sep elerelelelatetcrclereie eleielereielelefeleieieielejeieletelel> 
GEASS SEO W MeO Clas mepepetesterctetelsieratetelersisrevevereser<ictavetatolatalavarstc eketefefereints 
(GUNEIANSER? BUENO soncocoaccocbonoccHoo coon GoDaopoDDDODODOUODORGCOS 
Tava ALTACKS eH SiS Me pecyi IM leteletefoleleiieieleleleieisicintete elelerel<helelele(eterele Tole 
Hogs fattened) on! Gorm, (CLOVE SUC. e <)o;2:cic c)sis,<1-s010 <ssisieinyaivisipare.e's aie 
ENO SS MOM alc filrtetatetererateleteleletsleleleieieteiereielaieiaisinte/aiele’siaie/aNelnleveteta aletslalaleie/nle 
TRIG Cia, [ollie ERS Stan owodansc6000dcondacocaco0 as AuopoUCOUUeeAGNNOD 
ETO SSO Mee Cryereertereeisteristleiecteloiaseloieyeis sictelpieieleleasiei-istsiri-ieiaja\sterelsieleiieteiers 
Tatoillleivayel laveraave;, loneWolexes sha 1hmovauts SogocoobDoGDomoDoDEGCODDOGOOONOL 
Forticnitiunalsademonstra trom) WICC tN yr ieee sl -)-rl-toie) -lercleyelsaeiei- 
ELOMUSECHOME) cir S Inst caer srartelefeteteteteletevereteraiclefetererateielereraretsrelarereier-talejerereiater= 
Ete Tere Cisne OO UUSer neice sine eiciecion eiceisieiiciein releeiioisistocirers 
ilustratine, proportions, 1-3-6) CONCrEtCL 3.0.0.6. 2-00 sells 
IMnsidesskeleton! frame, LOW (COMA As x joe1-:a)e;ele's «isi lo\cleve sisiele stele ets’ -/els 
TACHI ORLOLe DAMS COWS Lal OLOeeteroysyaisrereleteeiclelcieleretiatsisterer ater sraicieledale ists 
rae oye (ore (COybbae Copal) Eh nth adele oeooogauesceUd sapoUpe Oo USOuULOOC 
ANGLETI OBO Les COLECIECO wal S Ua LCe rcpt syarciars) tele teteveres<teteotelets ctoraitelelote sie 
EriSHMCcow, MALKeh, Dwi ss jeretere:sysisisiscrsreeseicras sas caeelaa sone yeese 
PLUSH harIMe4;MSe COCA SS atarciceysicraroveo reyersia seis Siete vrais mapas lee cieyocinatoretels 
Arishw la DOLER SCO LEAL Ciscoe vatsics cto seis savers cies s!a sie'co cieievapslese says tile) e/ 
IRopabimer loeehaah oeansac sare ooccOneT SOOdO DOR DAO UaABe po cade pod auocwdor 
ETSCY, SUE Gites DAS CUT Cytez csi crayareca cielsyasevesdialere ereyslera epeseiayerel setatatewsisle aig sisverefele 
SESCY Sia LMS yh ULC EGE Clerc orstey scare coictoveveretsvevsreievens steve vere, cue (eveveveveleiere isvakereversicle 
ESC ra peers OAL VOLTS” S ctayarareraiaveie oreo overs. 12a ohelorshsla e's aepelavole in ale cye)a Slereiel dia ae eros 
IDE One; KoKoie Neen Sperone ehaKols spoonoanncduedbocopoodesscopadodoboc 
lansesnerd! WManishcows) tethered san... saecmiciecs +o sete ¢ 
MAN Given OOM WALLAn Ser CrniteO lareitenteeaelssciseteisisleteialetcieteternioieteretsiaies 
Hoadine butter and: cheese’ on) DOAtS..ccssac.s seen cere ss conten 
HOaeTOLeMAnIShVExpONL, DUILLCTss meicteyersyere ofeicleisieic(oveleveieioieie eiete pelea steleyere 
Machinerya Exhibit eOvalluishO we csmescciien ccc cceeescceosncce 
Wie yiahayer, CSraaMe qos: Coat, Ith Sodlaqganpnondaopooccnocoaaas[oGdleaT code 
Wei o) Cit IMGSR OHA hyahday (elopael (oh opoaagoocoorsanaeoooaoUnacrisuooor 
Market day, eeuwarden;, EVOMAi Gls ccc occurs cients le erelaeicieiic 
IWGEVGlOn JENA Roun dan bodGondoc0c a0 co dou UbO SUS Coe Cer cuban DDOE DAS 
Milikadelivierys Cart. Am1S ter Geaniererrsjicictelevretereisisiereine ests nice ia eloieie 
WEIS Chepoxo, Canin, Cebit, CiCincaqgoascaoncsoscopsuEcoucanoocad 
VEU esata earl eye) Tira EL OTD ra Gs ee ola ietave aveveleie aro-ale eats. avste a cinterasst alae ania Ooo 
VEST ST cievarss ofercsetetevetareieso1s fel race esayatncovs ‘o0ere vale stataiorsrarelele arotersistovers terete 
od an ares ahaa envapee s Koll hays lbyonpaoqocsuaceossned cananonacoonaanscose 
WGibcahaye? {Hboave) shal Srerowelal, GyezllallG 5 500ccoocso0pcbonucoaUeSsnobonuc 
VE Essie yt: M8) ra in YT ra fay cvaracsyovetetsvevatare ole cctereiar eter int akevera araterraister oreo eetere 
Monolithickconcretestarmpnomererrceccecccietie ccc ribeee 
IMO OMT C OT GI FLO OTs eyosej oy ost ess leler sists /s1ats0)nyaielsfais\ere tess steiorare esate etateles sve 
NUEVAS Oiz IDEhantsl ol 1 ore\eKo) dls sannogododupaadeoceHooaosadonaqsocdoooAae 
INCare HOM WICKS =< S CO tla Ne loscraseisrerarerere sxe axsis 015) 61e.eve ore oyevteje) aie) e-oveVareinters 
OLAS amnishisharmmi O WSC etemyertetarcreeist-tssececeictele scale sinsislelotelecrstae rs gareers 
Open lawn COrrecestreemp lam tin Sarr terocccvarsrsreleresieeietelo eaiciereteierele 
Opentlawn andefie ctivier planting. ayers sersisicleteesielerererererate 
AVC EAC YNGSr tree sPLOLe CLOIs crmiciscleien icc siseieaiceis sie elise eis 
IPATAGCET OL Gairyn CACULES. a crerecsislaseicistororelelee.cletsiciete ie. ore oclieis'awe Spare Sareiers © 
Partial Gross) Section, (Gconerete! PaASemMeNt ea. sac c ence cele ose 
CINCH AE TC OUI Y; SPAIN Sora, aroterolevarc siclavalo e’etele-csoreieveince eiefercletcoreecierejersielare 
Picinetonms tor bnOuUsh CONSE CtlOMP ee saseeieesecccanseccae 


X Index. 


Illustrations—Continued. Pages 
EVV TOPOL ES# UTN PTGS Ge ere ate revere oysTovesc/ ave] ovotovcnstetesoveleristc/avere s lstevs in¥sletsvelertete) sietelsiererieleieralerietere neernenye 238 
Rear, views Danish i Greamernyic crac cimoceertac cee wii telcleinieonehisietineict Deere nae 229 
Rearview tarmabull dines ETollandrrerrertiryelercicernictiertecimetinccice renee nec 199 
Red-headed! “WiOOGPECKET recieve stareieievoleversis:« <yoreroters revels roreieistsiellepeiererstslcheverelaveretolstetorere ietorotere 283 
RedePolledycowssinwHasterneb nelandeerreyciae sceciecriiereinccitecer nei ceceerneae 179 
Residences scConcretes LOCK wWialllllSemmrcnicleret ee eieoeieieiehe Ge eleisio GEL eeR ECC EEE EEE 452 
Retumine strom milkinescow Sat techerareccieethccieceiiserionneriteeeereeeeeeerne 226 
Road on top of dyke, Holland......-....eeeeeeeee eee tees RCAC ROCIO ARNG cdceocotaS 197 
SER ULV CIV i ea refotare anes vor excsatsjotss aleve ofosove/sjsh clay elexoretcssters\stelsies siete ssieys:aveetsielatetevefaveisis¥eforetelovereteteretorePeretelel lets 42 
InvOrlol Wakenic 1aSene fsrorahay=iellSooadonanaaocomAduacHddndonoonoahanocanbocnGddoccoLUdGsoKC 407 
EQUATION SW COTE HUAI ye corey ecorere oi ntsiese nie wieievevereraverorbicrerarerereceielereieveare.olele revere ernvoreiaisrsiecieteierere sieretete 446 
ERUDITE TY LEAT Cl yc tsreyey casei ekele celns6\e" looters esi evelaveveveie e\ctayoVoisye lars voteretoreterelteletare ve lelere)olevaieicToteroteTelveeverare 176 
SS Saas] SAD Oe. * Bice reroreye orchel skeleveraleraielee.oi's) lowe oratevere’s pokes etal eleVetotetaieveVevelsy ovsfatetelckarorecersisteretereotie mieyere Pole aneradteye 434 
Septic: tamke ye ener ail’ VS wieretovetersierels atexoietefotarevoreicte Fabel elsieyayatoveters setaresexototevaietpieters Ree oacttitie Greig 296 
Septic’ tanks plans Wand) SSCULOIE eee e pec rrp svete erejererevere ayer eye. eovieies ote niatavereverierretetoerom arenicloye 297 
Sep ele) cemlkes wal Ch Sara tar apeyeteraleceievetetevecereralearele!oreyelevels lols cieverstelerorerarsterateveverereteisievelerelctersesiotetete 298 
Septie: tame swath ant omm atl Gy wialllivicavarersceretetel «revere otatetererelel elaretefelalelsiereienetersterevcioversteretelefeletetnrelete 298 
Shallows troughs From ANVerteadis LOT. cialoievelorel-beraral<folelelelalerelelaicielereicletelererslsioieretetsielersterarerele 415 
WS LDS ATTVELIRES tala ser otevotelcleseteictelsve are ialeicteveveloLsivis (olezreeserele"s eyeieleleveislafeneraiateis(otayatetetsvetolelatristerevsverevsTarstatceniet erate 178 
Shontaawirea Cylinder: Creer pPLOLECCO TM tetoteveroeiicievslersveloreicl oie faretereverstonsetesereelovareavereheteeetarcieterete 248 
SHOVGEHOENSErOmeZOnG OnMmIkesS Upp liver teereteleleleloreteleieieieleletclelevorciersieteteinieiersieleisinie eee 181 
Silosioundationyandeseceionwo fa wall Smeriert-reicieieisisistoletoloteresielototoiotecieietersiereiniieielsieieterereieeiere 427 
SILOM OMG revavererereleraters ton oxctarerotessvetelsjave\isiefelavevolovesctancteveverscofer ok taforcvetele exer ahelovere(cherscmtayerecavetenereleierereraie eats 447 
Smallhmesh ed spoulit rym SLIM Sra cray-seveletetorors Vetere isis) levee rele¥ale lolol sievelstele) sie evefereralelevelerersielereiieve relate 245 
Nott aimaplestree prop erliy: str aie ajejcrciecc:s:clele cisversisre’sioleloletercisiere sete svereioaracreeicre eye w¥eleiecteterete 405 
Soil ma@unel whet wre Meal odadoopovovddongds dodaocdacunocodDEddEdodsnecanaDadDoDG0O0G00NC 244 
SOWA SDISS OM: AUS LUT C lerevovetote cisiatecelalelatsietatsleleielorels aici tore oleloversieTeleceiatciieteleit wisiedeeieisbeialoiseieiicvare 171 
Sia COUPLES! SpE OLSCEOT relereievelstsletererevercleistcterclelefeisietsteleloreyorsisictetalotetstareteiaveretercterele(eleletelovatstetete 246 
SDLP tha temMalkesahO Sera SIMS say EST CCOSSi-cicieielaretetsieyolereielereleteieleleieteiore eictelelelelelsterstereielerete 150 
Staplescorunm ers Ota COMM te CIITA Kreyetetoleteyerelelclatecierelshevelornlereretsieieteletersietsieleteterersielerslereirenetersrciate 22 
Sera Cl are lao OUI LsTay ag SHEL terete aesetetaletetorerelereisrevereleterciersicterstolereiencis otelereleiersiaversieiclerieisvelefereretersietertere 245 
Saw WOT OS irrcve tere tape crete Sie coves eva fore ove sc 05) ehnLorereLevale eae ate veveravecen we vere aisisloteleversiais eierevers everet stove: aves etctetero 113 
SCO SMD TS CS oaretetaicherrercreretetateratarascvave telerewcrelelciersterstelalcvetase/averajneceierele slelaisicteteivie/ieiereteateielsietersisieretstslers 51 
NenantetaLimM ers COWas iStaA les ELOM ep dlcriyepereiclolatetsleleoletcieleisicisierelevelalelelel=/e efeels]eiele cre sistaietere 207 
NOM OAL TIA ATS ee OUS Cel Gln COW ew S CANO C i-refelerateleloreletols si olelelefelereiaisieleielelevsie eisleleiateieieisictele 227 
Dy ONGC LaPELO Mil cara Clim fred reyrae a © Vad Ceretataveteveravcretetsverelaveisievele’sferteleteteletelstefatetaletsvate oretctetele’ sf Yersyeletevereterelerere 205 
Ty DiGD SS CEM IN TATVSHTO i orcs joist era sie! sceve/e\eys 018s ofe's sore lois vieieis siete aistsielci’s olan ere sisisle eisiaieieieieioie 187 
WraSLeitliyeeb aie Key: v. Gel Orn CO rar. oysters eters aicie eieioisreve a%s)o)erevereyeyererererelalafexelerersie elee(arsleteiere ererstevevretersts 395 
WiSCHOLmCOnCReten COUNtRY: TOA! DEVAS SS rere cmiciereictalcierelotrereistcteters eielerorsiersieieveleietsieleiareterainte 408 
Wi CLOLISmw OLKa Ole cwiOOG CIN CLSlrraterateln(raisieielsoiateleleteierevelelsiclsleretetctelelererarsiellclerereistersteieierrerareisieree 243 
Vee COV.CTOC OAC AT Cashel GErrerelelatetteleieieistelelevereioreisi=)ataleleloisicieieiercietercisieleteievelorers/everelelereretetelets 395 
\iveenisve Sibhayelhyy store wewlaerderel COs o oop ooooodacod anbadqDoSObodeDoNoODONOORONOCCODOCEN 225 
AVM GTI Dl CVI Ka OMNI ©) ZA lcm CUTE TON et tafe elateteretelsletet sievelereveveloterelsiaieteratelsleiefercloioteieretclelerersieieteveteteisreiere 438 
VAVERIGINIOE? “ENE oy onaqbnuebodo0 chggbanDd paoAD HOU oan Ss obRDOODOCHDCODDU ODO GO CODDEnODDSONCOO 439 
IWiell to-do wm acinm Cl7S is CONS LAO Chacteretstarerersteteterolerelerereteicielaie cistevelelerslereeieis elelerereisicteteielsisterstetete 208 
\yibachaohl gaol metre; INnoMeS, IskoheyaGl, oo 5550ccgonccndoDboGosGoGDONoDDInGOSeAadcodDd 198 
Wala haenihl Were SAealhae PBI « cop oomsanco no OGD dGeDDObUObODONOODOSDDOGDSONOODUOODODOS 217 
We Clown Binol Coan SweAlies os ongonocousco pp ca0 p00 0es0pb0nocHbodoHOCoUsONGDOONSDERAOO 247 
Vem SCHEME LOM MULEG Sh yreyereretsjelreetelieletteleistinielseisreleteleleiaieleleloteverereteleteietetelelsierelersieieictisiterearsiaterere 244 
IVOOGEVENCErAtTESMPTOtSC EO sercactepon ere are etom cs nis teres cteteciorere eis olale eictovsieis es siavolarereietineiersrercraeiniersie 246 
VOLE ATEY: (AC SILO W sess .ciciswvsiere =e reve sola al ntevesctecele eveterbis w\s/eleis:e'ejelevereve/staleversye’sveele/s/e\eicieieyeleress 196 
ELLOW = DEMLEGT wOOC DC CLEC ereereierelaseistare avele lo eielave cveiotei el syatoleieveletelsielereis telalelmteteyrelels nheloreisisteneiete 285 

MATA SALON OULEAU MCLE ALLO Olertserielelstersialsieisteinetacretieteelsrersis istics nisteisietstersreteieinietetietysselererare 2 

TT SUICULCS MCAT OTIS IMUMO Lists ercssjachevarstclerstelstele elevers iaieisveietareiovetelolatelevelalsteio'stojsteless iso) steteicrare are oleteretetelevernevere 115 

J. 


ot 


Jersey Breeders’ Association, officers Of..........seeeeeseeeees acre Seth ucloiolersiarete/eiclelsteteteletete 5 


Index. XI 


K Pages. 

aihirmeo Gaevle denivalline am Ciccamistersteteretiererststsictetetetstelctersseie’e rel elcieterelolelsistelelciess ctslejeleleieleve/eieleleicioicleleefors 471 

iby, 

PPE ULI Cl Yee C CHUL TO TO SIUC pe syoyerercvetotevevcistetstetoletersectstevoters/sisreiclovciererereysVarsleleleleie:cievevcie[ole/e’stofeleleletelsvsielere sieleiels/eiae 329 
(GUOKE. OI Gdadtonocondosonuoc[ cc GAD Gn GOnaO Don CAGBUDaSOde Oc oOCbAS OO COD DU CORD UBAOOSooOr ase 335 
EVOOTIS lO CAeLOm ar auin Clem aia Teal SC Ld CMMI syayeyopere)srarelevoieTeressieloleterelarcrelsvateletelossievelalaicvorsterereraieyetersYeleye 330, 332 
VV (eTlisenr lity ean O OLS Him C OWE a Oe O feaeyeroyateieielerereicrereleveteversVoveieloxe/a/caeveloleyeioheleyeisletels (eleisie!sileleteleleyslelate 330 

NESTA Lome OTE IA STINE] Pave perepereyete terete rere lel avercrsie)sieratevoteteh have (avs, closeis aceyerexoielelis apa\e\ova/eiovelesete eieyayareioittete ele veers 7 

WiveUStOCKIMSTLeCAELSaPASSOCIAtLOMes Off GELS) Oller slelsieieicisicis clerels siorersiolelsietelae eleleieistelsievelaicierele 5 

HIVemstO Cha CONGitlONS mwas eco mt latte term Gl Callitclaoeyarsperepotereieteielelsiisieleleialeielelefelerencleleveleleteleieieielete 472 
IDIGEAISES) ISCADISS aM ONE? STDS arava) are ajo otevesatoi <= Povoravereisreroiare ere/ere1s| es oloFoiclejares= (orolole/e,cieierersveletevece?e 52 

HO OF O tap Gr 1O fa O UOT CASS aeeyetetatete reveletelateveteterelalavelelotalaelavelelefela/eieiereretersielstereteisysie 53 
Glandexrss mum berrand sO Carlo OfmCASES earicicleleletelolelorelelerele/elsvelstelelelerctatelelelelelerelelers 54 
TOL CHOLERA COMET OM <0 fi cya ayarstess cs ieiere cs satois a//ets x\ziere’s.avelsiereveterersisve/stetele a lesefers eielaysinl oie sialoeisicle 54 
Mipwand ess disease, outbreaks and eSyanp TOMS Sey srsneeteislsWereiteiieleeenel conan ens 53 
MEAS eh VET ai CAMP AIZ TA DVIS Ce screvararareterecetecs ici ersyetolereesleveneseleteleieveretel sloloisrerelstvevelohetelatore 55 
Tuberculosis, condemned animals, how marked..............s0.seeeceeeees 58 
Indemnity Ore COMMEMM EA = GaGUlle ne mcyerosi aie cris sictsleloisvele rele leleloreinrs elcleletelsvereratersterere 57 
TPS SISTA OMe: COMCSMIMUMI, cfeceraciale creratere cn (eesiecatn cvetors ai ersrcrelevosnveres casrercieetetelereie etereioteiate 60 
Quarantine sresulatbions concermineveremcceeretiieceebion coerce eee 59 
SSUES CO fs SAMO UU LAL sayctecaterase- veers scte-are, ovatersvavaratela asoreletetcleroate aleeleteloteojeteleteleverstorerstelaze BYE 
M. 

AVIS) pp AWAIT TA ye revevsrsiers Boe) are s coraietorsynyers 1515 <tessTays jaresave)5/0/aisce alee aisyaiesave:e-acavevolevelaterosers orev eueyeveveis (elelerors aleve 343 

VITOR MCT OD Sh Via UCT Ofisieic: ayers e-ssevore re)’ sjelo\cuelelsis\</acovoiesssaveceisyovereyerevacsva,eya. 6 le every eVota: ololerojevel ele oretevere eceveieielale 470 

MN EShenimMM Sr sam! Vale LOL oc ies ccciecsysters cots ecic-o1s (5 eieley oe. ther einsale tale wt clere oianote-svelateieraia ereteleitieimereers 481 
IS DEMISE COMMS. Viet LULOs Oi jer yare ste oveceiarie feusterere ereseiee. oye sit ere ats iovesazerve)ereiereteisisy is/are evelstsiecsleleleetoincioiote 472 
MwO-yiecar-OlOSm an GgOVeLs “Vel OLjnacsacere'sjsiaveiere nie orvcate merale orstere nieta sialaya’ a¥ereistaiele cretorereieiere 472 
BYSE ELINA TTS WLU: OE a cretaracerersrersssiescvers oles sve eters ois Care crave Sire le over bles suai’ jolene Tole lers bieions Gi lerereisiesieiere 472 

oO. 

@atsPracreaee yields Vales vetiCs.. 5 s/csatere,o cloves is ioloissaseverereseieis.sceleioss eyo leroreceloleieusvorene ele voieiale eimieisis 466, 469, 471 

EVECOLRGMBEOTIS CV CT HY. CTES & ciare revs rerun stele vate avate ayaa elevale ove else te aveps/aeasaraus ieee ie fata aimofeloteyevelone ereleiever 479 
12 

CLUE Se ROTA LIL] s OT] ejeyaysjoy ye its 51oceseyerer= re osevee orc we Copel Ve lait ovefalecela/levaraie ls els wisi evefoistoe eialarsieierers 3e2 

IPB aniline Oninevancinieyl roe TENN. JaKovaWXes oon oo onodonoOdbooncoDnoDbonUcTaODbDOOUDeDDO00O000000 394 
(Green LAT FST OU Feicteserovotes oy cvatevecorasovave fo reieisvofovatesstessereret'elabaverere era late ora bevarevewePa ol clets oraielvaratelelevovbsionela le 398 
CASS SBA OVS OW pave rsteses ez evevsraysieseieleus) v\a) cess \sivi sic eteiereicis xetctes <recsistatatens atelsteteialererete/siais/e.ceeteteitereleete 400 
AAA TOE Vi AUIS > OES sce sit vaxes ever evaic overscare re Velovorevascrslcvorsteca:eycisvsncevaveneleravaleteroete te te leleiaterarsielerstavee' ais eioretereiete 399 
PT UMN HELECS a7 Ae SM LUDS irejarercyatererels casa’ ove torataserarers ctorsco eiateiclevonsinleVe sie e/a era alolerercte wisieleretorcisteteta 402 
VEGRClOVER VASHMUESE + CLO) facie terereatolelotets totals larefevorscetare ctevere evetelererarelererel tetelavereioictale tratcie re eraeveiere 400 
Se os Vea Wir 1a sins esatoloverehsisla!alsielerals;statatasssats ateratatatelavararsteratcveteiets oral svare/ele/eleerels ehelehaleseleleisie.e/era!'eieieyers 399 
ShEUDSIys eOLMAMMSMbAlS repereraievevoresece loves) eiai cores cave cieveieisieeve atelel ovasaterstalareretalarsveleteieretstereterersioveleiete 402 
Mreesnshade splanting amd!) GATE. cases. oc6, 0.0 sexvolas, naow da lare eS tego ole ora ereiel el eleverer te laveteroiaveleiete 401 
BV ATTY GS eect evevoseis tortor sveve oocra errelloveraiarer svotetel oho: exe Sinisve, wycie bre, SID SRLS aie Ials ech Guo einle oionel ea ayers eisreverqesnvomtertciatetsiciatae 405 

Potatoesyacnreaee. yields Valleys CLG ee o.5.c s-1c:0,0:s:0ce(sis.c,o- slo oieiciore evtaloisiele tisielbioleivieisionrerecteleljereiere 470, 471 

182, 

ANOS Rel Shit OMe O AGimaa ter all yer apepeeteapaisratasetetelarerietereysisieleleveielelel« eivielele\alelelaisieleieleleiolsiejelshova 50 

EVO CREAULO Mme TM cr: 0A) OMTATIMTATN tay gopeperacststofererctorsisratere cterstsherelers eceisccts iste) cissereisieleicYololersieiale)sYalelevararelarsielers 349 

Report— 
© faPA DD Lalievane lA SHE CUOR aarersereretatteetersr cetera casters tetetaicretstotereretersvoysversterelers: skeveratetelatevelersisisiaievarelerclelorerstere 61 

Goloniessinspected mum DET TO baacea cence ceciclerinele sisiele cletlesisielsiaiele cialelelaleleleYerere cisiele 61 
PEDO UU OO Geterersteretetelotetetatoteterelelereeleloratetersletsterateleiersreiersisesisistnteisteteisielotcieisteieielelclleistereyotereterelelaisialeis 62 


GOD AIsy | COMM|SSIONM CL aectetertersiows sia ciaictersieralatereleis eiiaiercfeleiehe ele eYeieicis olersiejeieie(ajasislacersievelarnieve : 65 


XII Index. 


Report—Continued. Pages 
OF Secretary Of Board es resejsrerecerereiessrssoreyatvevcieiai sisters /afatererosevaisielsiwievs: sieleis cisioievonioherieeeteeneyarere 2 

Of = State Piishwaly) (HMEin SSK rar visieterstorsertis crpavere iors stareielsin ne peice ree ecineee eeee 43 
County, highways ieneinecrs Savin ew Dyna oticecion tae crn ee eee eerie 47 
DuticstoL Stave meu Shiware bin Sine erseraierrditriciise aecicictitesetilectener ie cceeitete 43 

IRvoRNOKS! “eyaaanebans, Shorsyale Ike qqggcaanoovconhes0g0Kebdon0 saiSucls|etstereteielovslons cto toelettan peers 45 
Approximate numbenmOfemlleSe-creeeeccicsccccienicacecaenrccricceeenerene 46, 48 

1D dd anne CmeOHor a Pict icAncemerinnti onset Gon oooeee enh ernrototooaiesid 50 
Improvements and recommendations concerning...............eeeeees We 

IGAWIS MLC VASIONWO feecemtarreitiasteretshorcirane eminineetele Se ck amicus: cae 23 

SE NGKOL-f-10000l QO Spa Bninca AA Coats CEES DDDORCOOC OCOD ROCS MOOnTeC An OOGcOn camtaconooan 45 

Sibert Sereda Prciarctera civ ievsis aleve oiovsvolovere atevotet arate Gass al vetoheus eter roars, sievoverste re minvoke clot eee terete rors 46 

Wi Otk) Ofadepanrtmentmdunin Syavealecr premiers oechoeeteer era cnicene cents 63, 64 

ORAS CatemsViS Peri a wT Ae cre eierateree slels cove tare! sjounte ors taccts tere okelverefeletavolerere ebelelote toate ieee tenctc VATS 52 
(GlaXo) (chit: acorn Ca OOOaGTCoMCor icon cOC Har onnonnceo arpa daTodnooecoosscnc Siar on oOnG 54 

EE} @ OPE OLE a rarerater essa lealorauelave evecesaicis lw aiakewe oumevers n sieie le a acon oie SIS het abe Rae eee eee 53 

CaM STS Loree nress totes cvsratcrevecor scetet eos de taieichacatere,'s Glave cuutsiout teretel miei gloves Bid cle oie eA eee 54 

SS UST ACL Mi cyosssccos esses scree cuss oi woke elects leas orelererwey Salatotelo ks eiovetote lave Renae bien ste ene 60 
DATA wLEL WAISCAS Seer tere cere teaiove tiara le ar io aretha tots GEE eel eee 53 

PSGi21 Of Kets rem MBEYASEE Doe Gro Hots DUD OOS oon MIR OnOCAre act eon OEInCAG Gerada cao torts aeoee 52 

MROMAIS PAL EV STE verssaie cleleiers ate iofs(oineroie wate triste s ots ole lore Sisis era wieisTarotelee eicless wie stelete s easrereeerh icine 55 

STRAT SECU O SUS Ey. poses ove) <nsiz ovelere aici evars, orn etotersteralare)oicts sjsiaictetelalo: aetee eielece eiei srorstera-spareie e ekosnereete 57 
QUACAMIGIN SC) SVS SULA EV ONS Levee chase: cjeresoveleversssieters ssc easte cotetolsioieivisielsiofoloiess, 8 eraretercveletvowcte se clere 59 

ROValeAe Tr Cult nals © CLE ty SIO Weir verecescte cisioccier teiele wraelelerorerarstetofotere (ais oretnvere eieraiers oho eieistereet re maicee 194 
PANG LEM CLAUT CG i.e) —vorese easier svoloyereysVereveve eseraye a}stene rel cusra Yas of svete eter ela, crsie%s ot letaveriovesclovaoiatersialete ave loieteme sisieroreeiecine 196 
BME CASTE DEES StUiCe Cwees ace rnpereeasnora1s ose. aietovssols a7er wre 0 vuiate cojarelavere/ote sfotere sy cistogets-</eisiaiaie wise Gralelesa a ieieiere D5 

DV EDU Tea NNGIMMLOA GS cterayshas cress Yas !aetoss s/s ests ost re "ara are =velsvoyalelotateveroiona  clateraycis1eraie le evejsle ate ares lers ones GPO 196 
INIT Crea O LM CTUETI CS erssece eset forarete apeyetane ale Sie sharers ectehe ate vero chevare melaicleseis Greene we wea leteasleee rioters 195 

BET TAMMUTTYY Sau Veh UMC = Ore overeat ca als Yoy eve she slats tel cteroic/aveseYelsiorsts) erayere siciais ovale’ erelels ereietotoran iets Bee eevee 196 
leybueeul “Wako VaKey eH elon nb ancabTO> SCOR DOU TCO ATOM HOT ODOU COCH OE OD SO OSrC nO TDEOOTOceeOSetbercasas 351 
Isyuneey! SMOG, sxSllehwionay Woy sebheeVl lavonaaVascqnnoooons codon oon nopouDOOddooDuEDDOOObUBObbOCObOO- 353 
EUV Crea CheASe mye lO Me VealUles, VOU C is ateeis otcvaretererevne oieiatoite cers ciate oheTe aisles eacvaie Io eI Ieee aati 470, 471 

Ss. 

GaiddlesrorsenBreeders ASSOCIA tLLON OfflGEMSMO fe. )e1cle/elelele si ielelels)+ “le)elole e eleis eleiclelcis(se «\ieietels 6 
Secretary S) mim ami alls SLATOTIACM Gerclelelelelot=leteloletsielelelolelei=lalefaleletaio/e/e/s/eleia/els|o\elnlale/e)s]e\v[e/-\e/ei=)s/=\eleisiais}si= 26 
Sena M@USS, GlisoSEl Oiissccopnoconan ps 9sansncanbanDoUUosoodoUEDDUdoDeAauDUBOOUoNDONCODE 294 
FR ACLE Laelia eee rer teetaretetereieieieteistereieteisteleraistarcieieterolaresc revere iielereleielelotsicielersia(elereieteteinicveleisietetetsieioterste 295 
Starngl aware 5 canoooanoocnsnbnUedacOO dno ccc OC OOMo EHD ODO CUB OCODNOUODOCED ODO bOTnOGUUoG00L0S 299 

Sep tie tan xen Omg OMS CTU GUC Clay reteyetetenctelelefetetolaleterLeyeledelotelol=Yoleter=feyetelate ete latelalelolefal=teleteietsietalelapel= 299 
Sheep Breeders’ Association, Off1CETS Of..........ccsceencceeerecesenceeeescenceresencns tf 
DIES CLOLS MO lamer error oleleretevelolclerekraicieiclereieleneieisisiefsinicievelsjeisicislareoretezesersisieieteretetaveleretereretateratersinvs 6 
Sheep aviera cena emi Cle l1@ aCe teyerterelerstotetale voters lorer=/etolereresekedetstevelsfanet= ie elelelelejete\e[olats =[atelstelsta]olel=icl6/ 472 
Thbiiagloyer ehavel wounsul xeeyhovs: sha Siteytesannonsesocosoo406c0 cuddbonacnuDoUHcauoDDUGUDOOOnDS 486 
Soren Seed al Credle syd elds mvcUlue, met merstor tele wieletatsiaralalclotoreliniolelais evelels|ofetetalefetslo\eiefeleletstetieral= 470, 471 
SrAsbio, xml, WAIVE, IBCs so5ccnqaconcndoacgnqaqann codonDasacouGenEdONOGOdOUMOoboOD COT 470, 471 
StaterDainyaeASSOCla pions OfflGeLSy Ofieoe.cjeltere laleyeralessietereseloioleyeveisdeeieielaye, lale/s\s/einiel=l=(aleleisisfelsio}olstale"~ 5 
Shaklee Hallie OT GEGS 20 Penyerereleleraterelelersicrere!=:eforoveleleleis)eloleg-islel=1-!sja1°1sVeiaein)sjaYoholsielolols|=feels)alq|s\elefeta\slelntatele(esiri« 4 
IBREAGONUDAR COranigMliTNe, Olin nooscnapoancgppdoordovenDnoD Do DbooodNNDoSaUbDODOOOOD Meecreieieorcs 4 
Statemveteninariams want gC eM Utes -lereritcisieierrercicetsietdets oinieetslafctelsieretefelofetckelersleleretevelsleleleteretereotsinte 4 
Swine Growers’ and Breeders’ Association, officers Of.........ccseeeeevesceeeseneeees 6 

ols 

Timothy seed, yield per ACre ANd PTICE.......... cee eeee ese c eee e nett sete eee tenseecseeees 471 
MODACCOMMAGCKEASSs mylel aN viele ereperereteeve eterna slcleleereialoteloteistelelavele\elejalel=\cleln(cleleiafe inle/elelnintel=lnole 470 
ARPA Mere Trd © Coe lateteveve lereretevererecoloieveie ier efetete etevatetster= cveve erate iera(eisisloletsYelo.els/=jaleisi=relnclare oleletel=/=rala[alelelo/aielalers 471 
Tick fever eradication, appointment Of iINSPECtOL...........cceeesece eee seeeeeececccees 19 
Tuberculosis; in cattle, quarantine TreSulations. . oc... wesc ccc new crew mcs occcnncessns 18, 19 
CSaittles asin demand yar of Ope erteretecesotsrsyetoverecisiolol cleo s\sieve torwslelosevevelereieinicleloieisiereleleieielscersfelaiatelsteiele[-terere= 23 


Turkeys, average farm price per pound...................- Diafeicinietetalsislate-oiavecerakactoletereraravercte 472 


Index. 


W. 
WAterWays | COMMISSION, |FCSOLUGIOMS (COMGEENLI ST icler.1-.0/ei0101c/0eleisleile\e10 cisiv e100 «leis sleicieic/e viele 
WV ALCS SLCIM mel S tall lity Sreeeeeyereretsteverctolniessieletelorotopetstereletelerersraverstavorel svelefotoleloversisieversictslelsisierateressreVavereiohe 
RDC CIIIOS Se CS taalalinClevereyeyete re rerereveleteletelevalovere sievevelorclateisisiaToio\eicleis!sieyelsisieleleisie cicTsle/e/eieXe siete/evotelerovalete 


COGS, THREE WSO! ocosopccanobocGcHDODD Odo OoDDGuDO DED EaDOOUGUL HD AGOOSD0GesDDO0GRGODCNL 
Compressedwain sy Stem AG VaNtASSs! Ofes cystere: creel sisiereiciels)cieieleiers aleicielelsielele\sisie «]s/eleieiee]slevere 


WOSES) Ob Relrerrae oUATA He rarayetarerw cress stevere oY o1sys,eTeyorevetere'ye/=\ suevstevorere ererele) jeieielefovelsfevsiere cleretsrere 291, 311, 


WTA MALSHANAMSEWALES; OUSMOS ALN Ofin sc ctercteceiiecetesictele cletelclelelelelelsierale/stelcisvele/aveieisrs etecPoletetste 

MES} CULL TT TA tear pete ravayelotanetore verereforetey ctrcheretorstehcorsreveie cteteleYor’oiter <ieie ioleteisVsyazel elereletereieievslevevelereieistereGicielarsiriars 

yas OUWMMETY:» MOUSE sets; sjaracels (oie syorars'oieya) i515) a12\ej016 6151 sjere/e/~/+1 3,9, 0le\c.a/s10 0:01 e te) a/oye!evoia| aye st ojere aval islayeia\sreieis.e 
RVING 'S HOE (SSCS Mae yaloreroveiers ays over fats os etera vais: s/<1a1 a ancl ofa av <1 ovotaya) ct eve\cseyejerevetcveleyevevetersreterayaisefele’s elorecesexs : 
INGCEEM OF sSOMMO) SYSCOMI sc joisixissele aie sctesoiave a1 sVave ls! aval (s:his.stees/aie\alajorey [ayers =/e¥e) aye \ayere/e a1e)staye’s)aleVeceicrefars).6 
CLEVES V SLIME Olu DRESSULC are rreptaleirereicrareie Cie class ioiclo cic valavecelciniel srencielslcreleteistarstel siieisictersts efeicietetels 
Pipes moO waplacedean d sprote Cle dserarrritisiieiic/telescf ai terslereeickellersisisictetelororeeictelelelerereisteleiora 
GIT ANID lal O CAEL OM zayorcisre evelers shovey-isi cloves or cietne cerercie ve ols (cree totevel ote tenete otal heretactcteret steelers 

Sink PO UIMPy, DIDS SUC saree rato syoie ote! «/eisyevetsysyaussie\<\o\eleso/cis/eieis elsicrets, ei fale) o\a|eve/eloreinereinisie: ave eieteicierele 
STUDD SOUL CO MO Lier etere vera nie’ e:sreletolorere love love ols ractoLavsrarois leyeteretelele lesescrohereesclolecelarstovereistacstsisieretersl oeteteietots 
Manks kinds) and “wiheren1O Cate das sever srere.c:0:0 sce. c.crstesovel ais orele:cicteyo/a)o/e.sieuciele/sieleleietars e:s/eleieie: nie 

IW eaitee Crea Sen eval sVicl INL Gs mC EG aercraccccterelererslsyaescvclereicieiniloiele ele siaioretelelefelevove sin sleluiel neleiieee een 
EACRESMSC CCE Ce tet IMIS Oi OMesrareras sre ich ctateroyeta: oteiokerarevererclorerarerereteteres= olerese efeteeletecel stele etefereretareteteisierctelsterte 
ENO Ts TT © Wy CL OP 5 a SUC ataverolata concise sicretate (ore a taverararerete wie oie. creveiaia ia uaa ieee ele bein rore meretoreiaeine 

PTO GUICTLOMM soRAUGUO TS ATMs (ayer oiacsrecaysteerein sie (ates sisteie.e sicieis rotoreie este, os oelalee ereiehatere aise elaie ciotretaie ieenine 
LEGS SUA MUM LD yi oyatore tay ayanavereyereycissarevaveter cvatavevere: erevciapatave sie ertier sieveYoovauore iovauavececabeteleietetore etereieternierelererte 
Increasing yield of wheat............. mlovare atc tesete akelereesetetere etarctelatsleroveletereisiefoeke ercieieteys 

ISSTMMIUIEESS ic roses faye oferate/olesevoreVare: ol clave oyaasoie suelscorereis-euretaus eye oveiatsic a verayeleiaraisvelolersters tere’ etavetetersia enstorietneion: 
SOMBPFEDAT ACO Deis retereiarcte trepereee aco oreloiais shows eine e sGh pmieyere oie eras ole orerota een lem ieta loi letertees 
WalWtenotewheastsperAOre asc cast emcsleiie sec asiciereieccleies, moscow sisieise otc puloieeine soileinlele 
Maricticss anda Characteristics nmecssciecrnccerccrhacericeinecr ciiiertiicrccieeiee 
IWAEICLLES tere COMMIT GEG oh. rare ssleipisisine e\csisrerersiaro ore) ayelelaieiere seieelelele eieieretcinieioieinke onions 
IRECOLGSLOTECISNEMY. CATS siajerine,sie sieeve siaaie sivislee Oo oieise cise meetin eisoGne s Ba ynanehenin ese oesen 
WVOMensmnstitutesberinnine ofand demand: foresscecerssececcoee seecien ce ceccenecie 
WV OOP Arm prices Der Rp OUIN:, os cira circle evete cuvorsicice ele ceisiete Gla ticle vic. as eee Uae onion enone 


291, 


wee 
Feed ee ewe Oa 


ene er Ce Ba tae ane r ) a 
Patt : ; ! 
x ‘ z 4 > ite 
one) + a : : he 


+ = eit 


a 


Pe oy oe Ms Rm 


iy \ 
3 SOR 
Oh a 
(apie 


iin 


8 3803 


SPINS STI 
pane Ab Ae 
Hi test 


aS 


rie 
BS 
0 
. 


Be is Maid 
) i ioe sti 
Seay samen Inge 
Si Be 
uae: 


J * 
bitehrre7) 
ae Rater 


Bt 
i 5 Tie « 


biveres 


ie 


Pirasareresae 
Ges ME 
iBe 


“AS 


He 


ataty 
“4 My ee 
N36 


